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LETTER 

FROM 

THE  SECRETARY  OF  WAR, 


TRANSMITTING 


The  report  of  the  commanding  officer  of  the  Watertown  Arsenal  of 
'*  Tests  of  iron^  steel,  and  other  materials  for  industrial  purposes/' 
made  by  the  United  States  testing  machine  during  th^  year  ending 
June  30,  1896. 


War  Department, 
Washington,  D.  0.,  December  14, 1896. 
Sir:  I  have  the  honor  to  transmit  herewith,  as  required  by  law,  the 
report  of  the  commanding  officer  of  the  Watertown  Arsenal  of  "Tests 
of  iron,  steel,  and  other  materials  for  industrial  purposes,"  made  by 
the  United  States  testing  machine  during  the  fiscal  year  ended  June 
30,  1896. 

Very  respectfully,  Daniel  S.  Lamont, 

Secretary  of  War, 
The  Speaker  op  thob  House  of  Representatives. 


Watertown  Arsenal, 
Watertown,  Mass.,  December  3, 1896. 

Sir  :  I  have  the  honor  to  submit  herewith  the  following  report  of 
tests  of  metals,  etc.,  made  at  this  arsenal  during  the  fiscal  year  ending 
June  30, 1896,  in  compliance  with  the  requirements  of  law: 

The  total  number  of  specimens  tested  daring  the  year  was  2,070, 
classified  as  follows: 

Gun  specimens 105 

For  Ordnance  Department 293 

For  other  Government  Departments 352 

Investigative  tests 236 

Tests  for  private  parties 1,084 

Total 2,070 
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The  receipts  and  expenditores  were  bb  follows : 

Amount  appropriated  for  testing  machine  and  testing  work.,. $10, 000. 00 

Received  from  private  parties  daring  the  year *. 1,148.33 

Total  received 11,148.33 

Amonnt  expended  for  service  and  labor 9, 890. 25 

Amount  expended  for  light,  power,  and  tools,  implements  and  materials 
for  test 1,258.08 

Total  expended 11,148.33 

As  in  preceding  years,  the  work  of  the  testing  machine  has  consisted 
of  the  test  and  examination  of  material  representing  the  current  work 
of  the  Ordnance  Department  and  material  from  other  departments 
of  the  Government,  work  of  an  investigative  nature  on  the  physical 
properties  of  constructive  material,  and  the  tests  of  material  for  private 
parties  who  have  had  tests  made  on  the  testing  machine  as  provided 
for  by  law. 

The  tests  made  for  the  Ordnance  Department  include  specimens 
representing  metal  used  in  the  construction  of  seacoast  guns,  in  the 
manufacture  of  small  arms,  and  the  construction  of  disappearing  gun 
carriages. 

For  the  latter  work  there  were  also  proof  stresses  applied  to  piston 
and  suspension  rods. 

Small-arms  rifle  barrels  were  examined  after  modified  methods  of 
treatment  in  heating  for  rolling  the  barrels. 

There  were  specimens  for  mechanical  tests,  and  a  large  number  of 
samples  for  chemical  analysis  from  the  material  used  in  the  construction 
of  the  Eock  Island  Bridge. 

Tests  of  cast  iron  and  bronze  from  the  arsenal  foundry  have  been 
made,  showing  the  quality  of  metal  used  in  projectiles  and  carriage 
work  in  process  of  construction  at  this  arsenal,  and  the  material  fur- 
nished other  arsenals. 

Belical  springs  for  7-inch  and  12-inoh  mortar  carriages  were  tested. 

Copper  cylinders  for  use  in  crusher  gauges  were  initially  compressed, 
and  tables  for  their  use  prepared. 

For  other  departments  of  the  Gk)vernment,  chain  cable  and  chain  iron 
was  tested  for  the  Bureau  of  Equipment,  Navy  Department;  a  gas  tube 
for  the  Signal  Service,  War  Department,  and  shot  lines  for  tike  Life- 
Saving  Service,  Treasury  Department. 

The  resistance  of  banded  shell  in  the  bore  of  rifle  guns  was  made  the 
subject  of  experimental  inquiry.  Tests  were  made  with  3.2-inch  steel 
B.  L.  rifled  field  pieces,  a  5-inch  B.  L.  steel  siege  rifle,  a  7-inch  B.  L. 
steel  siege  howitzer,  and  8-inch  and  10-inch  steel  B.  L.  rifles. 

The  experiments  showed  the  resistance  of  the  bands  when  forcing 
the  shells  through  the  bores  of  the  guns. 

Observations  were  made  at  frequent  intervals,  hence  the  details  of 
the  tests  and  the  diagrams  show  the  curves  of  resistance  at  dilferent 
X>art»  of  the  bore. 

A  crest  of  high  resistance  was  met  in  the  first  inch  of  travel,  or  while 
the  band  was  taking  the  form  of  the  rifling,  and  again  a  high  resistance 
was  met  when  the  band  on  the  projectile  reached  the  end  of  the  forcing 
cone,  in  guns  having  this  feature. 

From  this  point  there  was  a  gradual  decline  in  resistance  while  the 
projectile  traveled  along  the  bore,  although  the  resistance  stall  remained 
of  considerable  magnitude  throughout  the  tests. 
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Modifications  were  made  in  the  shape  of  bauds,  and  their  resistances 
were  then  determined.  A  reduction  in  the  amount  of  metal  in  the 
band  displaced  by  the  lands  results  in  a  reduction  in  resistance. 

The  expediency  of  a  reduction  in  cross-sectional  area  of  the  band 
proportioned  to  the  weight  of  the  projectiles  to  obtain  less  resistance 
in  the  gnus  would  necessarily  require  for  solution  some  observations 
made  in  firing.  These  results  are  important  and  instructive  for  com- 
parative purposes. 

The  interval  of  time  in  which  deformation  of  the  band  takes  place  in 
the  gun  presents  a  phase  of  the  question  not  covered  by  the  present 
experiments. 

In  the  test  of  the  7-inch  howitzer  there  were  observations  made  on 
the  influence  of  the  rate  of  travel  of  the  shell,  and  in  that  experiment 
it  was  found  that  a  resistance  of  70,000  pounds  could  be  maintained 
under  a  comparatively  rapid  speed  for  the  testing  machine,  or  that  at 
a  slower  rate  of  travel  the  resistance  could  at  will  be  maintained  at 
60,000  pounds. 

There  were  other  instances  in  which  varying  the  speed  within  the 
limits  permitted  by  the  testing  machine  did  not  result  in  material  differ* 
ence  in  the  resistance  of  the  band. 

The  condition  of  the  rifling,  the  smoothness  of  the  lands  and  grooves, 
exerts  a  marked  influence  on  the  resistance  of  the  band  at  the  experi- 
mental rate  of  speed. 

The  high  resistance  of  the  3.2-inch  gun  fouled  by  means  of  three 
blank  cartridges  further  shows  the  influence  of  the  condition  of  the  bore 
on  the  band  resistance. 

There  were  riveted-joint  tests  representing  the  types  of  joints  used 
in  steam  boilers  where  great  strength  is  required.  These  tests  are 
accompanied  by  complete  micrometer  observations  showing  their  behav- 
ior under  different  loads.  Other  tests  were  made  on  riveted  and  bolted 
joints. 

In  the  class  of  building  material  additional  tests  were  made  on  the 
elastic  properties  of  bricks. 

Their  moduli  of  elasticity  and  the  ratios  of  lateral  to  direct  strains 
were  determined,  their  coefQcients  of  expansion,  absorption  of  water, 
and  the  expansion  due  to  freezing  while  saturated  with  water. 

Culvert  pipes  were  tested  by  compression  loads  between  wooden 
cushions  placed  on  opposite  sides  of  the  exterior  cylindrical  surface  of 
each. 

There  were  compression  tests  of  posts  of  Douglas  fir  and  white  oak 
wood. 

Tests  of  the  former  also  include  tensile  tests  and  moduli  of  elasticity 
determinations  under  tension  loads  applied  parallel  to  the  grain,  also 
compression  loads  applied  parallel  to  the  grain,  and  crosswise  to  the 
grain  both  radially  and  tangentially  with  reference  to  the  position  of 
the  stick  in  the  tree. 

Tests  on  cordage  were  resumed,  the  purpose  being  to  carry  out  a 
series  of  tests  which  shall  comprise  the  commercial  sizes  of  cordage  of 
different  fibers,  and  establish,  according  to  present  practice  in  rope 
making,  the  relation  which  exists  between  rope  of  diff'erent  sizes. 

In  addition  to  the  plain  tensile  tests  the  elongations  were  measured, 
and  resilience  determined  as  loads  were  released. 

A  number  of  short  pieces  were  cut  off  several  sizes  of  rope,  the  ends 
squared,  and  then  the  samples  were  unlaid. 

The  lengths  of  the  strands  were  measured,  and  after  which  the  indi- 
vidual yams  composing  a  strand. 
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In  this  manner  the  variations  in  length  of  the  component  parts  of  the 
ropes  were  ascertained. 

Further  tests  in  this  series  will  be  included  in  the  report  of  1897. 

During  the  fiscal  year  passed,  much  has  been  done  in  improving  the 
condition  of  the  testing  building  and  in  the  arrangement  of  accessory 
tools. 

The  interior  of  the  main  testing  laboratory  has  been  renovated,  the 
steam  engine,  pump,  rotating  apparatus,  and  machine  tools  for  the  prep- 
aration of  specimens  have  been  located  in  a  separate  room,  removing  sAl 
running  machinery  from  the  main  laboratory. 

The  modifications  in  hydraulic  piping,  made  necessary  by  these 
changes,  have  been  completed. 

A  room  has  been  provided  for  the  preservation  of  interesting  speci- 
mens. The  chemical  laboratory  has  been  located  and  refitted  in  the 
second  story  of  an  adjacent  building,  the  lower  story  being  used  for 
storage  purposes. 

To  Mr.  J.  B.  Howard,  0.  E.,  who  has  had  charge  of  the  testing 
machine  since  it  was  first  set  up,  acknowledgment  is  due  for  accurate 
and  faithful  work,  and  for  the  scope  of  the  investigative  tests.  His 
labors  are  invaluable  to  the  Government. 

Very  respectfully,  your  obedient  servant, 

J.  W.  Reilly, 
Major y  Ordnance  Department  U,  8.  A.^  Oomma/nding, 

The  Chibp  of  Ordnance,  U.  S.  A., 

Washingtonj  D.  C\ 
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Marks,  ^^^;  J 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


"No.  5379. 


Applied  loads. 

parlneh. 

Snooessire 
elongation 
per  inch. 

Permanent 
■et. 

SnooeeeiTe 

Remarks. 

Total. 

Per  sonare 
inch. 

Paundt. 

250 

1,260 

2,600 

6.000 

7,500 

8,750 

10,000 

10,260 

10,500 

10,760 

11,000 

11,260 

11,500 

11,750 

12,000 

12,260 

12,500 

19,890 

Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
36,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46.000 
47,000 
48,000 
49,000 
50,000 
70,560 

Inch. 
0. 

.000133 
.000267 
.000600 
.000838 
.001100 
.001800 
.001867 
.001467 
.001688 
.001600 
.001607 
.001867 
.008100 
.002788 
.008267 
.004600 
.0483 

Inek. 
0. 

.000183 
.000184 

.  000888 
.000167 
.000200 
.000067 
.000100 
.000066 
.000067 
.000067 
.000200 
.000233 
.000633 
.000634 
.001338 
.0387 

Jneh. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit. 
Tensile  straneth. 

0. 

'"".'ooooii'* 

General  summarff. 


Tensile  strength  per  sqnare  inch  of  original  section ponnds.. 

Jdastio  limit  per  saoare  inch  of  original  section do... 

Elongation  per  inch  after  rupture inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do... 

Beduction  in  diameter  at  point  of  ruptnre do... 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture ".2  from  neck 

Character  of  broken  surface granular,  radiating  from  a  dull  spot  at  the  circumference 

Elongation  ef  inch  sections ".06-,  ".03,  ".04 


79,560 

45,000 

.0483 

.001667 

.014 

4.8 
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10-INCH   STEEL   B.   L.    RIFLES. 


Mftrlra   lOI^irT 
marKB,  ^  x,  o 

Diameter,  ".564. 

Sectional  area,  .25  s(|uare  inch. 

Gauged  length,  3" . 


Tube  Ko.  IT 
Xo.  5380. 


Applied  loadfl. 


T«t-1-   ^'n"*" 


Pound*. 

250 

1,260 

2,500 

5,000 

7,500 

8,750 

10,000 

10.250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,260 

12,500 

12,750 

13,000 

13,250 

21, 1«0 


Pound*. 
1,000 
5,000 
10,000 
20.000 
30,000 
35,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
84,760 


Elonjcation 
per  Inch. 


Inch. 
0. 

.000067 
.000233 
.000567 
.000900 
.001033 
.001267 
.001300 
.001333 
.001367 
.001400 
.001433 
.001567 
.001633 
. 001667- 
.001967 
.004000 
. 005700 
.006500 
.007633 
.1433 


Saooessive 
eloDeation 
perlnch. 


Permmeiiti^"*'**®"*^!! 
!^!»r       '  permanent 


Kemarkn. 


Jneh. 
0. 
.000067 

Inch. 
0. 
0. 

Inch. 
0. 

Inttini  load. 

.000166 



.000334 

............i............ 

.000333 

1 

.000133 
.000234 
000033 

0. 
0. 

.000033 

.000034 

.000033 

.000033 

.000184 

.000066 

.000084 

Elastic  limit. 

.000300 

.002033 

.001700 

.000800 

.001133 

.135667 

Tenailo  Htrength 

General  Bumvmry. 

Tonsile  strength  per  square  inoh  of  ori^nal  section •....••..••••«. •■..pounds..    84,760 

Elastic  limit,  per  square  inch  of  origins!  section do...    48,000 

Elongation  per  inch  after  rapture inch..      .2167 

Elongation  per  inch  under  strain  at  elsstio  limit do...  .001667 

Reduction  in  diameter  at  poin  t  of  rapture do . . .        .164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49. 7 

Position  of  rupture ".14  from  neck 

Character  of  broken  surface s ilky 

Elongation  of  inch  sections ".32*,  ".22,  ".11 
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Marks,  i%V 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


No.  5381. 


Applied  loads. 

ToUl. 

Per  square 
inoh. 

Founda. 

Pounda. 

250 

1,000 

1,250 

6,000 

2,500 

10,000 

6,000 

20,000 

7.500 

80,000 

8,750 

85,000 

10,000 

40,000 

10,250 

41,000 

10,500 

42,000 

10,750 

48,000 

11,000 

44,000 

11,250 

46,000 

11,500 

46,000 

11.750 

47,000 

12,000 

48,000 

12,250 

49,000 

21,680 

86,720 

Elon^tion 
per  inch. 


Inch. 
0. 

.000100 
.000300 
.000683 
.000967 
.001133 
.001300 
.001333 
.001367 
.001367 
.001438 
.001567 
.001667 
.001767 
.002167 
.002738 
.1300 


Sooeeaaive 
elonsation 
per  inch. 


Inch. 

0. 

.000100 
.000200 
.0OO3'i3 
.0003.34 
.000166 
.000167, 
.000033 
.000084 

0. 
.000066 
.000134 
.000100 
.000100 
.000400 
.000566 
.127267 


Permanent 
set. 


Inch, 


Sncceaaire 

permanent 

set. 


Inch. 


Remarks. 


Initial  load. 


!    IClastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  aqnare  inch  of  original  section ponnds..    86,720 

Elastic  limit  per  sqaare  inch  of  originfll  section do...    44,000 

Elongation  per  inch  after  rupture inch..      .2133 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001438 

Seduction  in  diameter  at  point  of  rupture do. . .        .164 

Keduction  in  area  after  rupture,  per  cent  of  original  section 48.7 

Position  of  rupture r'.2  Aromneck 

Character  of  broken  surface silky 

Elongation  of  inch  aectiona ".10,  ".22,  ".32* 
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10-INCH   STEEL   B.   L.    RIFLES. 
TUBB  No.  18. 


Marks,  Sfl-d" 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


No.  5382, 


Applied  loads. 

ElonevtioB 
perlnch. 

Inch. 
0. 

.000100 
.000300 
.000633 
.000967 
.001100 
.001300 
.001333 
.001897 
.001400 
.001433 
.001467 
.001500 
.001533 
.001600 
.001667 
.003667 
.005383 
.006433 
.007500 
.009000 
.1538 

Suecensive 

-!>.._..  —  ..«* 

Snocessive 

Itemarkfl. 

TotaL 

Peraquare 
iuoh. 

per  inch.           "••*       ;        set. 

POUTldt, 

250 

1,250 

2,500 

5.000 

7,500 

8,760 

10,000 

10,250 

10,500 

10,760 

11,000 

11,250 

11,500 

11,750 

12,000 

12.250 

12,500 

12,750 

18,000 

13,260 

13,500 

21,480 

Pou$uU. 
1,000 
5,000 
10,000 
20,000 
30,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47.000 
48,000 
49.000 
50.000 
51,000 
52,000 
53,000 
54,000 
85,720 

Inch,      1       Inch, 
0.                ]    0. 
.000100        0. 

IneK 
0. 

Initial  load. 
Elaatio  limit. 

.000200 
.000333 

.000384 
.000133 
.000200 
.000033 

6.          i 

0. 

.000084 
.  000033 

.000083 
.000034 

.000033 
.000033 
.000067 
.000097 
.002000 
.001666 
.001100 
.001067 
.001600 
.1443 

General  eummary. 

Twaile  strength  per  aqaare  inch  of  original  section pounds..    85,720 

BlMtioIimitpersauAre  inch  of  original  section do...    49.00U 

Elongation  per  inch  after  rupture inch . .      .  2333 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001667 

Reduction  in  diameter  at  point  of  rupture do...       .164 

Reduction  in  area  after  rupture,  per  cent  of  original  section '. 49.7 

Position  of  rupture l".14&am  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections. '^87*,  ".20,  ".18 


10-inch  steel  b.  l.  rifles. 
Tube. 
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Marks,  ^^s 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


:So.  5391. 


Applied  loads. 


Total. 


er  Roui 
inch. 


Pounds. 
250 
1,250 
2,500 
6,000 
7,500 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11, 250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
18.000 
22,410 


Pound*. 
1,000 
5,000 
10, 000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
89,640 


Eloneation 
per  Inch. 

SnoceRsive 
elon|j[ation 
per  inch. 

'®^'               set. 

Remarks. 

Inch. 
0. 
.000100 

Inch. 
0. 
.000100 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

.000300 

.000200 
.000333 
.000300 
.000167 
.000167 
.000033 
. 000033 
.000034 
.  000033 

Elastic  hmlt. 
TensUe  strength. 

.000633 

.000933 

.001100 

6. 

0. 

.001267 
.  001300 



.001333 

.  001367 

:::::::::::;::::::::::: 
' 

.001400 

.001433 

.000033 
.000034 
.000066 
.000467 
.000700 
.000833 
.000967 
.001167 

.001467 



.001533 

.002000 

.002700 

.003533 

.004500 

.005667 



.130000 

General  eummai'y. 

Tensile  strength  per  square  inch  of  original  section ponnds..    89,640 

Elastic  limit  per  scmareinch  of  originaTsection do...    47,000 

Elongation  per  inch  after  rupture inch . .      .  2267 

Elongation  per  inch  ander  strain  at  elastic  limit do. . .  .  001533 

Reduction  in  diameter  at  point  of  rupture do. . .       .164 

Reduction  in  area  after  rupture,  per  cent  of  original  seotion 49.7 

Position  of  rupture 1".86  from  neck 

Character  of  broken  surface silk  y 

Elongation  of  inch  Mections ",13,  ".32*,  ".23 


H.  Doc.  131- 
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10-INCH   STEEL    B.    L.    HIFLES. 


Tube. 


Marks,  Tt% 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


^o.  5390 


"I 


Applied  loads.                              i  I                      , 

—   '  Elongation  i  ^S«f ^^J  Permanent  1  ^Sll^^lH 

I                         nerinph      «l"ngation  ^           permanent 

Totil     [Per  square  I   Pe^  men.       p^r  inch.  ^®^-         I       ^et.         , 

I       inch.                             '  ;                      I 


Remarks. 


Inch. 
0. 
. 000067 
. 000267 
.  UOOGOO 
.  0009.33 
.001100 
.  OOKiOO 
.  001.333 
.001367 
.001400 
. 001433 
. 001433 
. 001467 
. 001500 
. 001533 
.  001567 
.001633 
. 001667 
. 001967 
.  002833 
.  004333 
. 005500 
.006667 
.1233 


Inch. 

0. 

.000067 
. 000200 
. 000333 
. 000333 
.000167 
. 000200 
. 000033 
. 000034 
. 000033 
.000033 

0. 
.000034 
. 000033 
. 000033 
.  000034 
.  000066 
.  000034 
.  00030*) 
.000866 
.  001500 
.001167 
. 001167 
. 116633 


Inch. 
0, 
0. 

Inch. 
0. 

0. 

0. 



:;::;:::::::  ::::::::::::i 

Initial  load. 


Elas«tic  limit. 


Tensile  strength. 


General  summary. 

Tensile strengtli  per  Bqnare  inch  of  orisinal  section pounds..    PO,  880 

Elastic  limit  x>er  square  inch  of  orlginiQ  soc^on do...    51,000 

Elongation  per  inch  after  rupture inch. .      .  1833 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001667 

Reduction  in  diamet«r  at  point  of  rupture do...        .154 

Reduction  in  area  after  rupture,  per  cent  of  original  section 47.2 

Position  of  rupture r'.27ft'om  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".12,  ".26*,  ",17 


10-INCH    STEEL   B.    L.    RIFLES. 
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Tube. 


No.  5469. 


Marks,  ^Ai 

Diameter,  ".5C4. 

Sectional  area,  .25  square  inch. 

(ranged  length,  3". 


I  I 

Applied  loads.  |                      j 

T.       „*i^„  I  Successive  <  T>„-^a«/.«*  Sncceesive 

\ i«r1m.h      el«"P«tion   permanent       ^^^^nt 

T«<oi       Per  square  P«r  iui-h.      ^rlnch.   ,        *^*-        '        set. 

__!_. ■ 


roundt. 
250 
1,250 
2,500 
5,000 
7.500 
8,750 
10,000 
10, 250 
10,500 
10,  750 
11,000 
11,250 
11,500 
11,750 
12.000 
12,250 
12,5J)0 

12,  750 
13,000 

13,  250 
21,800 


Pounds. 
1,000 
5,000 
10,000 
20. 000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
52,000 
53.000 
87,440 


Inch. 
0. 
.  000133 
.  00U333 
.000667 
.001000 
.  001200 
.001367 
.001400 
. 001433 
. 001467 
.001533 
.001567 
. 001633 
.001667 
.001700 
.006333 
.007400 
.008267 
.009167 
.010000 


Inch. 
0. 
. 000133 
.  000200 
.  000334 
.000333 
.000200 
.  000107 
. 000033 
.000033 
.000034 
.000066 
.000034 
.000066 
.000034 
. 000033 
.004633 
.001067 
.  000867 
.000900 
.000833 


Inch, 


Inch. 


Hemarks. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


Genei'al  aummary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    87,440 

Elastic  limit  per  sqaax-e  inch  of  original  section do...    48,000 

Elongation  per  inch  aftor  mpture inch . .      .  2400 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001700 

Redaction  in  diameter  at  point  of  rapture do . . .       .164 

Reduction  in  area  aftor  rupture,  percentof  original  section 49.7 

Position  of  ru  pture at  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  inch  sections... ». ".14,  ".43*,  ".15 
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10-INCH    STEEL    B.    L.    RIFLES. 


Tube. 
Ifo.  5468. 


Marks,  S'?:fi 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Api)lied  loads. 

Elonjpation 
per  inch. 

Sacoessive 
eloneation 
perlnch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
250 
1,250 
2.500 
5,000 
7,500 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
J1.250 
11,500 
11.  750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
22,320 

Pounds. 
1,000 
5,000 
10,000 
20.000 
30,000 
35,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
89,280 

Inch. 
0. 

.000100 
.000333 
.000667 
.001033 
.  001200 
.001367 
.001400 
.001433 
.001500 
.001533 
.001567 
.001600 
.001633 
.001667 
.001700 
.001767 
.001867 
.005433 
.006167 
.007500 
.008500 

Jneh. 
0. 

.000100 
.000233 
.0003:14 
.000366 
.000167 
.000167 
.000033 
.000033 
.000067 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000067 
.000100 
.003566 
.000734 
.001333 
.001000 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 

0. 
0. 

i. ..:....:... 

Tensile  strength. 

General  summary, 

Tdnsile  strength  per  sqoare  inch  of  original  section pounds . .    89, 280 

Elastiu  limit  per  saoare  inch  of  originu  section do. . .    50,  OOO 

Elongation  per  incn  after  mptare inch..      .2433 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .001767 

Red  action  in  diameter  at  point  of  mptnre do . . .       .174 

Reduction  in  area  after  mptnre,  percentof  original  section 52.2 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".16,  ".42*,  ".15 


10-INCH    STEEL   B.    L.    RIFLES. 

Tube. 
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Marks,  Tl\ 

Diameter,  ".565. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


No.  5475. 


Applied  loads. 


Total. 


j  EloiijBfation 

Iperflouare     P«rinch. 


incn. 


Pounds. 

Pounds. 

250 

1,000 

1,250 

5,000 

2.500 

10,000 

6.000 

20,000 

7,600 

30,000 

8,750 

35.000 

10,000 

40,000 

10, 250 

41,000 

10,500 

42,000 

10,  750 

43,000 

11,000 

44.000 

11,250 

45,000 

11,500 

46,000 

11,750 

47,000 

12,000 

48,000 

12,250 

48,000 

12,500 

60,000 

21,  070 

84,280 

Inch. 
0. 
.  000133 
.000333 
.000667 
.001033 
.001200 
.  001367 
.001400 
.  001433 
.001500 
.001567 
.001600 
.002000 
.005067 
.  005667 
.006500 
.007333 


.1400 


SncceaaiTe  T>^-_--,aT»*  Successive 
eloD^tlon  ^®'^e?^®''*  permanent 
per  inch.  set. 


Inefi. 
0. 

. 000133 
.  000200 
.000334 
.000366 
.000167 
.000167 
.000033 
.000033 
.000067 
.000067 
.000033 
.  000400 
.  003067 
.000500 


Bemarks. 


.000838 
. 001000 
. 131667 


Inch. 
0. 
0. 

Inch. 

0. 

0. 
0. 

1 

Initial  load. 


Elastic  limit 


Tensile  strength. 


General  summary, 

Tenaile  strength  per  square  inch  of  orieinal  section pounds. .    84, 280 

Elastic  limit  per  saaare  inch  of  originafseotion do. . .    45, 000 

Elongation  per  incn  a  fler  rapt  are in  ch . .      .  2307 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .001600 

Redaction  in  d iameter  at  point  of  ruptnre do . . .       .  174 

Kednetion  in  area  after  ruptare,  per  cent  of  original  section 52. 2 

Position  of  mpture 1".  7  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".13,  ".42*,  ".16 
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10-INCH    STEEL    B.    L.    RIFLES. 


Tube. 


Diameter,  ".565. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


1^0.  5474. 


Applied  l<>a(U. 


Total. 


Pound*. 
250 
1,250 
2,500 
5, 000 
7,500 
8,750 
10.000 
10. 250 
10,500 
10,750 
11,000 
11,250 
11,500 
11, 750 
12,000 
12, 250 
12,500 
12. 750 
13,000 
13,250 
13.  50U 
13,  750 
14, 000 
14,250 
14,500 
23,000 


,  For  square 
incn. 


Elongation ,  S^cceiijive !  permanent  SucceBsive . 
per  Inch.   I  ^i^??;^^^"      ermanen.  permanent  I 


Pound*. 
1.000 
5,000 
10.000 
20, 000 
30,000 
85,000 
40,000 
41,000 
42,000 
43.000 
44.000 
45. 000 
46,000 
47,000 
48.000 
40.000 
50,000 
51,000 
52, 000 
53,000 
54,000 
55,000 
56,000 
57.000 
58,000 
92,000 


I 


Inch. 
0. 

. OOOIOO 
.000300 
.000633 
.000067 
.001133 
.  001333 
.001367 
.001400 
.001433 
.001467 
.001533 
.001567 
. 001600 
.001633 
. 001667 
.001700 
.001733 
.  001767 
.001833 
.003267 
.006500 
.007333 
.008200 
.009167 
.1333 


Inch. 
0. 
. 000100 
. U0U200 
.00(«33 
.000334 
.000166 
.000200 
.000034 
.000033 
.000033 
.000034 
.000066 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.  000034 
.  000066 
.001434 
.003233 
.  000833 
.000H67 
. 0UO967 
. 124133 


set. 


permanent  I 
set. 


Remarka. 


Inch. 


0. 
0. 


Inch. 


Initial  load. 


0. 

U. 


Elawtic  limit. 


TeiiHile  ntrengtli. 


(Uneral  euminary. 


Tensile  strength  per  square  inch  of  original  section pounds..    92,000 

Elastic  limltper  sauareinchof  original  section do...    53,000 

Elongation  per  incli  after  rapture inch. .      .  1967 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001^ 

Reduction  in  diameter  at  point  of  rapture do. . .       .115 

Reduction  in  area  after  ruptare,  per  cent  of  original  section 36.4 

Position  of  rupture "  .70  from  neck 

Character  of  broken  surface ailky,  60  percent;  granular.  40  per  cent 

Elongation  of  inch  seotiona ".32*.  ".15,  'M2> 


10-INCH    STEEL   B.    L.    RIFLES. 

Tube. 
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No.  5479. 


Marks,  g?,«^ 

Diameter,  ".565. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total.    l^^iX"" 


Pounds. 
250 
1,250 
2, 50  J 
5,  0(10 
7,500 
8,750 
10.000 
10,  250 
10,  500 
10,750 
11,000 
11,250 

11.500 

11.750 
12,  000 
12,  250 
12.  500 
21, 290 


Pounds. 

1,000 
5,000 
10,000 
20,000 
30,000 
35, 000 
40,000 
41,000 

42,  000 

43,  000 
44,000 
45,000 

46,  000 

47,000 
48,000 
49,000 
60,000 
85.160 


Eloneation 
per  Inch. 


Successive  p^ 
elongation  ^  "'*"»"«"»' 
perinch.  «^*- 


Inch. 
0. 

.000133 
.000333 
.000700 
. 001033 
.  001200 
.001367 
.  0C1433 
.001467 
.  001500 
. 001567 
.  001633 
.001867 
.004667 
.  005900 
.006500 
.  007333 
.  008333 
.1433 


Inch. 
0. 

.000133 
.  000200 
.  000867 
.  000333 
.000167 
. 000167 
.000066 
. 000034 
. 000033 
.000007 
.000066 
.000234 
. 002800 
.001233 
.000600 
.000833 
.001000 
, 134967 


Inch. 


.000033 
.000033 


Saccessive 

permanent 

set. 


Remarks. 


Inch. 


.000033 


Initial  load. 


Elastic  limit. 


Tensilo  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section poonda..    85,180 

Elastic  limit  per  square  inch  of  original  section do. . .    46, 000 

Elongation  jHjr  inch  aft4?r  rupture inch . .      .  2333 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  901633 

Keduction  in  diameter  at  point  of  rupture do.  - .        .175 

Reduction  In  area  after  rupture,  per  cen  t  of  original  section 52. 2 

Position  of  ruptui*e 1".66  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".16,  ".42*,  ".12 
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10-INCH    STEEL   B.    L.    RIFLES. 


Tube. 
No.  5478. 


Marks,  m  t,  'il 

Diameter,  ^'.565. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


J*ounds. 
250 
1,250 
2,500 
5,000 
7,500 
8.750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,  250 
12,500 
12.750 
13,000 
13,250 
13,5(>0 
13,760 
22, 610 


Per  square 
inch 


per  inch.    I    pcrlnch.  '»*^^- 


I 


Pounds. 
1,000 
5,000 
10.000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
4I<,000 
40,000 
50,000 
51,000 
52, 000 
53,000 
54,000 
55,000 
90,440 


Inch. 
0. 
.  000133 
.000300 
.000667 
.001000 
. 001200 
.  001367 
.  001433 
.  001467 
.001500 
.  001567 
.001600 
.001667 
.001700 
.001733 
. 001800 
. 001833 
.002167 
.005667 
.007667 
. 008667 
.009333 
.1400 


Successive  | 

peimauent '. 

set. 


l^emarks. 


Inch.       I       Inch. 


0. 


luiiial  load. 


J. 


Inch. 
0. 
.  000133 
.000107 
.000367 
.  000:133 
.  000200 
.000167 
.000066 
.000034 
.000033 
. 000067 

.000033   1 

.000067   I 

.000033  I ' 

.000033 

.000067 

.000033  ' Elastic  limit. 

.000334 
.003500 
.002000 
.001000 
.000666 
.130667 


J. 


Tvnsile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    90,440 

Elaatio  limit  per  Moare  inch  of  origiiuu  section do...    50,000 

Elongation  per  inch  after  rupture inch..      .1900 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001838 

Keduction  in  diameter  at  point  of  rupture do. . .       .145 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44. 6 

Position  of  rupture ]'.  29  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".16,  ".29*,  ".12 


10-INCH    STEEL   B.    L.    RIFLES. 

Tube. 
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No.  6530. 


Marks,  ^T^k. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads.       |  , 

"  —\ ^^«?f?pr  '  elonpation   ^^rrn^^nt  permanent 


per  inch. 


_L 


Pound*. 

PouJids. 

Inch. 

250 

1.000 

0. 

1,250 

5, 000 

.UO0133 

2,500 

10,000 

.000333 

5,000 

20, 000 

.000700 

7.500 

30,000 

.001067 

8.750 

35,000 

. 001200 

10,000 

40.000 

.001400 

10,250 

41,000 

. 001433 

10,500 

42,000 

.001467 

10,750 

43,000 

.001500 

11,  000 

44,000 

.001667 

11,250 

45,000 

. 003167 

11,500 

46.000 

. 004133 

11,750 

47,000 

.005000 

12,000 

48,000 

.006167 

12,250 

49,000 

.007333 

22, 410 

89.640 

.1500 

Inch. 
0. 
.000133 
.000200 
.000367 
.000367 
.000133 
.000200 
.00003:) 
.000034 
.000033 
.000067 
.001600 
.000966 
.000867 
.001167 
.001166 
.  142667 


Inch. 
0. 
0. 


.000033 


sacceaaive 

permanent :  Keniarks. 

set. 


Inch. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  orieinal  section pounds..    89,640 

Klastio  limit  per  sonare  inch  of  original  section do...    44,000 

Elongation  per  incn  after  rapture inch..      .2133 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .001567 

Bedaction  in  diameter  at  point  of  rnptore do...       .144 

Sedaotion  in  area  after  rapture,  per  cent  of  original  section 44.6 

Position  of  raptare • 1"  from  neck 

Character  of  broken  surface silky 

Blongation  of  inch  sections ".36%  ".18,  'MO 


26 


10-INCH   STEEL    B.    L.    RIFLES. 


Tube. 


Marks,  ^^?fi 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Ko.  5534. 


Applied  loads. 


Total. 


Pounds. 

250 

1.250 

.    2,500 

5.000 

7,500 

8,750 

10.000 

10,500 

10,750 

11,000 

11.250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

21,500 


inch. 


Elon«Uo;  Suoe««h-e 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42.000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
86,000 


Inch. 
0. 
.000133 
.000333 
.000667 
.001000 
.001200 
.001400 
. 00146T 
.001500 
. 001533 
.001567 
.001633 
.004500 
.005667 
.006600 
.008667 
.009833 


elongation 
per  inch. 


Inch. 


Permanent  r'"''*'*'"'^r 
«Lf  permanent : 

^*'^-  set.         ' 


Remarks. 


Inch. 


I 


Inch. 


0. 


■I 


0. 


0.  Initial  load 

.  000133 
. 000200 
.000334 
.000333 
.000200 
.000200 
.000007 
. 000033 
.000033 
. 000034 

!00006C    I Elaatic  limit. 

.002807 

.001167    ; 

.000933    ! 

.002067    1 

.001166 , 

' Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section Itonnds..    86,  000 

Elastic  limit  per  sqaare  inch  of  original  section do. . .    46,  000 

Elongation  ptr  inch  after  rupture inch. .      .  23:J3 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001633 

Beduction  in  diameter  at  point  of  rupture do. . .        .184 

Reclnction  in  area  after  rupture,  per  cent  of  original  section 54. 6 

Position  of  rupture 1" .4  from  neck 

Character  of  broken  surface silky 

Elongation  of  inchsections ".13,  ".39*,  ".18 
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Tube. 
No.  5533. 


Marks,  2?,a 

DiameteF,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


I 


Total. 


Pounds. 
i!50 
1,250 
2,500 
5.000 
7,500 
8,750 
10, 000 
10,500 

10,  750 
11,000 
11.250 
11,500 

11,  750 
12,000 

12,  250 
12,500 
12.  750 
13,000 
13, 2.'>0 
13.500 
22,  230 


Elongation   S"««^8Bi^^^ 
'    TierTnrh      elongation 
Per»»inur«l    I»«r»i»c"-   |    per  inch, 
incii.       I  I 


Poundn. 

1,000 

5,000 

10, 000 

20, 000 

ao,ooo 

35,000 
40,000 
42,000 
43.000 
44, 000 
45,000 
46,000 
47,000 
48,000 
49,  000 
50, 000 
51,000 
52,000 
53,000 
54,000 
88,020 


Inch. 
0. 
. 000133 
.  000333 
.  000700 
.  001033 
.001200 
.001.^67 
. 001433 
.001500 
.001567 
.001000 
.001033 
.001667 
.001700 
. 001733 
.  001033 
.002567 
.003733 
.005333 
.007000 


Inch. 
0. 
. 000133 
. 000200 
.  000387 
.  000333 
. 000167 
. 000167 
.OOOOCC 
.000067 
.000007 
.000033 
.000033 
. 000034 
. 000033 
.000033 
.000200 
.000634 
.001166 
.001600 
.  00166T 


Permanent 
set. 


Suocessive 

permanent 

set. 


Inch, 


Jnek. 


0.  '     0 

0. 

6.  L! 

6.' C. 


Remarks. 


Initial  load. 


Klastio  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    88, 020 

Elastic  limit  i>er  so  uare  inch  of  originATsection do . . .    40, 000 

Elongation  per  incn  after  mptare inch. .      .  2367 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001733 

Reduction  in  d iameter  at  point  of  rnpture do . . .        .184 

Reduction  in  area  after  rupture,  per  ceutof  original  section 54.6 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  inoh  sections ".15,  ".43*,  ",18 
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10-INCH   STEEL   B.    L.    RIFLES. 


Jacket  No.  20. 


Marks,  J??.^'' 
Diameter,  ".5G4. 
Sectional  area,  .25. 
(iauged  length,  3". 


No.  5380. 


Applied  loails. 


Total. 


Poundg. 
250 
1.  250 
2,500 
5,000 
7,500 
8,750 

10,  000 
10.250 
10.500 
li),  750 
11.000 

11,  250 
11,500 
11,750 
20.060 


Per  80  liar© 
incli. 


Pounds. 
1.000 
5,000 
10,000 
20.000 
30,  000 
35,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,  000 
47,000 
80,240 


Snccessive 


I^'^'^*'^-   I   perliicli. 


Inch. 
0. 
.000067 
.000300 
. 000633 
.000967 
.001167 
. 001367 
. 001400 
. 002967 
.003567 
.004667 
.005767 
.007000 
.007833 
.1667 


Inch. 
0. 
.  00*M>67 
. 000233 
.  000333 
.000334 
.000200 
.000200 
.000033 
. 001567 
.000600 
.001100 
.  001100 
. 001233 
.000833 
.158867 


«e^   ,Pennanent, 


Remarks. 


I   Inch.  Inch. 

I  0.        0.       ;  Inilialload. 

'    0.  I 

6* !!!!!!*!!"! 

'..........' Elanticlimit. 

.001400     I       .001400     { 

Tensile  strength. 


General  summary. 

Tensile  strenj^^h  per  square  inch  of  original  section   pounds..    80,240 

Klantic  limit  i>er  snuare  inch  of  original  section do. . .    41, 000 

Elongation  per  incn  after  rupture inch. .      .  2700 

Klongatlon  per  inch  under  strain  at  elastic  limit do ...  .  001400 

Keduction  in  diameter  at  point  of  rupture do. . .        .  204 

Reduction  in  area  after  rupture,  per  cent  of  original  section fi9. 8 

Position  of  rupture 1 " .35  from  neok 

Character  of  broken  surface "^^^ 

Elongation  of  inch  sections ".15,  ".40*,  "SW 
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Jacket  No.  20. 


Marks,  ^  t,  o 

Diameter,  ".564. 

Sectional  area,  .26  square  inch. 

Gauged  length,  3". 


No.  5387. 


'  Applied  loadR. 

Eloneation 
per  inch. 

Saocessive 
elongation 
per  incli. 

Permanent 
set. 

Successive 

Kemarks. 

TotaL 

Per  squAre 
incii. 

permanent 
set. 

Pounda. 
250 
1,250 
2,500 
6,000 
7,500 
8,750 
10,000 
10,500 
10,760 
11,000 
11,260 
11,500 
11,760 
12,000 
12,260 
12,500 

12,750 

13,000 
13,250 
13,500 
13,760 
14,000 
22,120 

Pounds. 
1.000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42. 000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 

51,000 

62,000 
53,000 
54,000 
55,000 
66,000 
88,480 

Inch. 
0. 

.000133 
.000833 
.000667 
.001000 
.001200 
.  001333 
.  001367 
.001400 
.001433 
.001467 
.001500 
.001538 
.  001600 
.001633 
.001667 
f    .001733 
\    .003267 
.005000 
.006000 
.007200 
.008167 
.000500 
.1400 

Inoh. 
0. 

.000133 
.000200 
.000334 
.000333 
.000200 
.000133 
.000034 
.000033 
.000033 
.000034 
.000083 
.000083 
.000067 

.000034 
.000066 
.001534 
.001783 
.001000 
.  001200 
.000967 
.001333 
.1305 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 

0. 

General  summary. 

Tensile  strength  per  square  inoh  of  original  section pounds..    38,480 

Elastic  limit  per  square  inch  of  originu  section do . . .    51, 000 

Elongation  per  inch  after  rapture inoh...      .2033 

Elongation  per  inch  under  strain  at  elastic  limit do...    001733 

Bed  action  in  diameter  at  point  of  rapture do...        .144 

Iteduotion in  area aft>er  rupture,  per  oent  of  original  section 44.6 

Position  of  rupture 1".  4  from  neck 

Character  of  broken  surface silky 

Elongation  of  inoh  sections ".11,"84*,  ".16 
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10-INCH   STEEL   B.    L.   RIFLES. 


Jacket. 


Marks,  ^^^\ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


No.  5393. 


Applied  loads. 


Total. 


Pounds. 
250 
1,250 
2.500 
5,000 
7.500 
8.750 
10.  000 
10,  500 
10,  750 
11,000 
11,250 
11, 500 
11,750 
12,000 
12,250 
12.  500 
12,750 
13,000 
13.250 
13, 500 
13, 750 
14, 000 
14,250 
14,500 
24,500 


Per  ftquare 
incli. 


iri»T,,*<>«i/^*,   SuccesHivo  !>«»„,„„-,-,* '  Successire 


Pounds 
1,000 
5,  000 
10, 000 
20,  000 
30,000 
35. 000 
40,000 
42,000 
43,000 
44,000 
45,  000 
46, 000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,  OOO 
55, 000 
56, 000 
57,000 
58,000 
98,300 


Inch. 
0. 

. 000100 
.000300 
.000633 
.000967 
.001100 
. 001207 
.  00133a 
. 001367 
.001400 
.  001433 
.  001467 
.001500 
.  001567 
.  001600 
.  001633 
.001667 
.  001700 
. 001733 
. 002100 
.002067 
. 003733 
. 004833 
.005667 
.1300 


Ifieh. 
0. 

.000100 
.000200 
. 000333 
.  000334 
.  000133 
.000167 
. 000066 
.  000034 
.  000033 
. 000033 
.000034 
.  000033 
.  000067 
. 000033 
. 000033 

.  oouo:u 

.000033 
.  00(»033 
.  000367 
.000867 
. 000766 
.001100 
.000834 
. 124333 


Jneh, 


Inch. 


Bemark.s. 


Initial  load. 


Elastic  limit. 


Tensile  streni^th. 


(General  summary. 

Tensile  strength  per  square  inch  of  originAl  section ponnds..    98,360 

Elastic  limit  per  sauare  inch  of  original  section do...    63,000 

Elongation  per  inch  after  rapture inch. .      .  2067 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001733 

Reduction  in  diameter  at  point  of  rapture , do...        .Hi 

Keduction  in  area  after  rupture,  per  cent  of  original  section 36.4 

Position  of  rupture l".66from  neok 

Character  of  broken  surface silky,  in  part  contains  trace  of  granulation 

Elongation  of  inch  sections M4,  ".33*,  ".15 
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Jacket. 


Marks,  tiVk 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

(iauged  length,  3". 


No.  5r>92. 


Applied  loads.        I  I 

SarocaHive   _  '  Suroesaive ; 

ILlon^ation   oloii|riition  rermanent   perniaDent 
PtT  square    per  inch.        |,er  imh.  ***'»•  set. 

iiicu. 


Kfinarks. 


Total. 


rounds, 
250 
1.250 
2,500 
5.000 
7,500 
«.750 
10.000 
10,500 
10, 750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13.000 
13,  250 
13.500 
13,750 
14,000 
14.250 
14,500 
24,480 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35, (KK) 
40. 000 
42.000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
51,000 
52,000 
53,000 
54,000 
55,000 
50,000 
67,000 
58,000 
97.920 


Inch. 
0. 
.000100 
.  000300 
. 000633 
. 000067 
.001133 
.001300 
. 001367 
.001400 
. 001433 
.  001467 
. 001533 
.001567 
. 001633 
.001667 
.001700 
.001733 
.001767 
.001800 
.002100 
. 003000 
.004167 
.005167 
.006167 


Inch. 
0. 
.000100 
.  OOO'JOO 
.  000333 
.000334 
.  000166 
.  000167 
. 000067 
. 000033 
. 000033 
.000034 
.000066 
.000034 
. 000066 
.  000034 
.000033 
.  000033 
.000034 
. 000033 
.000300 
.000000 
.  001167 
.01)1000  i 
.001000    j 


Inch. 


I    0. 


Inch. 


Initial  load. 


Elastic  limit. 


Tensile  .strength. 


General  summary. 

Tensile  strength  per  square  inch  of  originAl  bection poands..    97,020 

Elastic  limit  per  sanare  inch  of  original  section do . . .    53, 000 

Eioncatiou  per  incn  after  rnpture inch..      .1000 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001800 

Keduction  in  diameter  at  point  of  rupture do...        .034 

Kednotion  in  area  after  mptnre,  per  cent  of  original  ai'ction 11.6 

Position  of  rupture "  .25  from  neck 

Character  of  broken  surface granular,  radiating  from  a  flaky  spot  at  the  circamference 

Elongation  of  inch  sectioua ".12*,  ".11,  ".07 
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10-INCH   STEEL   B.   L.    RIFLES. 


Jacket. 


Marks,  B*^J5^ 

Diameter,  ".504. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


No.  5407. 


Applied  loads. 


-  Elongation 


Totol. 


'Persauarel   P^^^^^^- 
i      incD. 


PoundM. 
250 
1.250 
2,500 
5,000 
7,500 
8,750 
10,000 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
24,040 


Pound$. 
1,000 
5,000 
10.000 
20,000 
30,000 
85,U00 
40,000 
42,  WM) 
43.000 
44,000 
45,000 
48,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
63,000 
54,000 
55.000 
56,000 
57,000 
98,560 


Inch. 
0. 
.000133 


Succeasive 
elonsation 
per  Inch. 


.000700 

.  001033 

.001233    ! 

.001400    I 

.001467 

.001500 

.0015:« 

.001567    ! 

.001600    i 

.001633 

.001667 

.001700 

.001788 

.001767 

.001833 

.002133 

.003333 

.005000 

.005833 

.006833 

.1400 


Permanent!  S«2Sr/*i:! 


permanent 

set.       I 


Kemarka. 


Inch. 
0. 

.000133 
.000200 
.000867 


.000200  i 
.000167 
.000067  i 
.000033 


.000034 
.000033 
.000033 
.000034 
.000038 
.000033 
.000034 
.000066 
.000300 
. 001200 
.001667 


Inch. 
0. 
0. 


.000033 
'.'006033' 


Inch. 


.000033 


Initial  load. 


Elaatio  limit. 


.001000     1..., 

.133167     ' Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  orisinal  nection poands..    98,560 

Elastic  limit  ]>er  sqoare  inch  of  orlginalsection do. . .    52, 000 

Elongation  i»er  inch  after  rupture inch . .      .  1933 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001833 

Reduction  in  diameter  at  point  of  rupture do . . .        .134 

Reduction  in  area  after  rupture,  per  cent  of  original  section 41.9 

Positiou  of  rupture 1".16  from  neck 

Character  of  broken  surface dull,  silky 

Elongatioii of  inch  section 'M2,  ".19, ''.27* 


10-inch  steel  b.  l.  bifi1b8. 
Jacket. 
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No.  5406. 


Marks,  ff^fi 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 


AppUed  loads. 

Blongatfon 
perineh. 

SucoeMive 
eUmgatioii 
per&ieh. 

Pexmanent 
set. 

Sucoessive 

permanent 

set. 

Bemarkf. 

Total. 

Per  square 
Inoh. 

Pounds. 
260 
1,250 
2,600 
5,000 
7,600 
8,750 
10,000 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,260 
12,500 
12,750 
18,000 
18,250 
18,500 
18,760 
14,000 
14,250 
14,500 
24,510 

Pounds, 
1,000 
5,000 
10,000 
20,000 
80,000 
86,000 
40,000 
S^OOO 
43,000 
44,000 
4&,000 
46,000 
47,000 
48,000 
48,000 
50,000 
61,000 
52,000 
58,000 
64,000 
56,000 
56,000 
67,000 
68,000 
88,040 

Inch, 
Q. 

.000100 
.000888 

.000667 
.001000 
.001167 
.001883 
.001400 
.001483 
.001467 
.001600 
.001683 
.001567 
.001688 
.001667 
.001700 
.001783 
.001767 
.001838 
.002000 
.002883 
.004000 
.006000 
.006000 
.1800 

Inch, 
0. 

.000100 
.000283 
.000884 
.000833 
.000167 
.000166 
.000067 
.000083 

!000083 
.000083 
.000034 
.000066 
.000034 
.000068 

! 000084 
!000066 

.000167 
.000683 
.001167 
.001000 
.001000 
.1240 

Inch, 
0. 
0. 

Inch, 
0, 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 

0. 

Qem^ral  $ummary, 

Tenaile  straagtb  per  sqnare  inoh  of  original  seotion ponnda..    88,040 

Blaotio  limit  per  aqnaielneh  of  original  section do...    68,000 

Elongalion  per  inch  after  raptnre inch..      .1800 

Elongation  per  inch  under  strain  at  elasUo  limit do...  .001888 

Bednction  in  diameter  at  point  of  rapture do...       .154 

Bednction  in  area  after  mptore,  per  cent  of  original  section 47.8 

Position  of  mptare at  middle  of  stem. 

Charaetsr  of  broken  surface silky 

Slongation  of  inch  sections ".  12, ".  82*/'13 

H.  Doc.  131 3      . 
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lO^INCH   STEEL  B.   L.   BIFLES. 


Marks,  ?¥.?i 

Diameter,  "M5. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Jacket, 
No.  6477. 


Applied  loads. 

per  inch. 

Suooee«iT« 
per  inch. 

Penaanent 
set. 

SneoessiTe 

permftnent 

set. 

Bemarks. 

Total. 

Per  sqaare 
inch. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10.000 

10,500 

10,760 

11,000 

11,250 

11,500 

11,750 

21,190 

Paundt. 
1,000 
5,000 
10,000 
20,000 
80.000 
35,000 
40,000 
42,000 
AOOO 
44,000 
45.000 
46,000 
47,000 
84,760 

JiieA. 
0. 

.000188 
.000900 
!000688 
.001000 
.001167 
.001400 
.001588 
.001667 
.002888 
.008788 
.004867 
.005700 

Inch. 
0. 

.000188 
.000167 
.000888 
!000367 
.000167 
.000288 
.000188 
.000184 
.001166 
.000900 
.001184 
.000688 

Inch. 

0. 
0. 

Inek. 
0. 

Initial  load. 
Elasticlimit. 

0. 

.000067 

.000067 



General  summary. 

Tensile  strength  per  square  inob  of  original  section pounds..    84«766 

Elasticlimit  per  BQ  name  inch  of  original  section do...    42,000 

Elongation  per  incn  after  ruptore inch. .     .  2sB0O 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001583 

Reduction  in  diameter  at  point  of  rupture do...       .175 

Reduction  in  area  after  rupture,  per  cent  of  original  seetion 52.2 

Position  of  rupture ".6fh»nneok 

Character  of  broken  surface silkj 

EloBgfttion  of  inch  sections ".40*,  ".15,  ".U 


10-INCH  STEEL  B.   L.   RIFLES. 

Jacket. 
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Diameter,  '^565. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 


No.  5476. 


AppUedUMMls. 

perlnoh. 

SaooeMiTe 
elonffation 
per  inch. 

Permanent 
set. 

SttooeMive 

Bemsrka. 

Totel. 

PerMOAre 

set. 

Poundt. 
260 
1,260 
2,500 
5.000 
7,500 
8,750 
10,000 
10,600 
10,750 
11,000 
11,250 
11,500 
11,750 
12.000 
12,250 
12,500 
12,750 
18,000 
18,250 
13,500 
18,760 
14.000 
14,260 
28,270 

Poimdf. 
1,000 
6,000 
10,000 
20.000 
80,000 
86,000 
40,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
60,000 
51,000 
52,000 
53,000 
64,000 
55,000 
56,000 
57,000 
93,080 

Inch. 
0. 

.000188 
.000838 

.000007 
.001000 
.001200 
.001307 
.001407 
.001500 
.001588 
.001507 
.001000 
.001038 
.001007 
.001788 
.001800 
.001888 
.001807 
.002200 
.004807 
.006707 
.000088 
.007800 

IneK 
0. 

.000188 
.000200 
.000884 

'.000200 
.000187 
.000100 

000083 
.000088 
.000084 
.000038 

000038 
.000034 
.000000 
.000007 
.000038 

000034 
!000888 
.002007 
.000000 
.001160 
.000807 

Inch. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

ElMtio  limit. 
Tensile  strengtli. 

0. 

0. 

General  eummarp. 

Tensile  itfngfli  per  aqnare  inch  of  oriffinalseotioii pounds..    98.080 

Blastic  limit  per  square  inch  of  original  section do...    62,000 

Elongation  per  incQ  after  mptore inoh..     .1067 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001867 

Bednction  in  diameter  at  point  of  rupture do...       .106 

Heduotion  in  area  after  rupture,  per  cent  of  original  seoilon 49. 7 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silkj 

Elongstioiiof  iaob  ooottoni ".13,  ".86,  ".li 


36 


lO-mCH   STEEL  B.   L.   RIFLES. 


Marks,  2?,^. 

Diameter,  ''.564. 

BectioDal  area,  .25  square  inch. 

Gauged  length,  3''. 


Jacket. 
No.  5525. 


AppUed  loAds. 

perbioh. 

Saocesaive 

Pennanent 

Mt. 

Snoceaslve 
permaneDt 

pet. 

Remarks. 

Total. 

P«r  Maare 

elongatioii 
perinch. 

Poundt. 
260 
1,250 
2,600 
5,000 
7,500 
8,750 
10,000 
10,500 
10,760 
11.000 
11,250 
11,500 
11,760 
12,000 
12,250 

12,500 
12,750 
18,000 
13,250 
13,500 
23,480 

PcKmdff. 
1,000 
6,000 
10,000 
20,000 
80,000 
86,000 
40,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 

60,000 

61,000 
62,000 
68,000 
64.000 
08,020 

Iwth, 
0. 

.000188 
.000888 
.000700 
.001067 
.001288 
.001438 
.001500 
.001688 
.001567 
.001600 
.001688 
.001667 
.001700 
.001767 
/    .001833 
\    .002000 
.002483 
.004838 
.005600 
.006667 
.1400 

Ineh. 
0. 

.000183 
.000200 

.000867 
.000867 
.000166 
.000200 
.000067 
.000083 
.000034 
.000088 
.000088 
.000004 
.000088 
.000067 
.000066 
.000167 
.000433 
.002400 

iMh. 

0. 

0. 

Inch. 
0. 

IniUalloed. 

Elastic  limit. 
Tensile  strength. 

.000088 

.000083 

.000083 

0. 



1 

1 

.000767 
.001067 
.133338 

1 

1 

i 

General  summary. 

Tensile  strength  per  sqnare inch  of  origiiialseolioii pounds..    98,820 

SlasUolimitpersauare  inch  of  original  section do...    40,000 

Elongation  per  incn  after  rapture inch..      .2207 

Elongation  per  inch  under  strain  at  elasticlimit do...  .001767 

Bednotion  in  diameter  at  point  of  mptnre do...       .144 

Bednction  in  area  after  rapture,  per  cent  of  original  section 44.6 

Position  of  rupture 1".56  firom  neck 

Character  of  broken  snrfisoe silky 

Elongation  of  inch  sectloBS ".16,  ".86*,  'M7 


10-INCH   8TEEL   B.   L.   BIFLES. 
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MarkB,  S^fi. 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  S'\ 


Jaokbt. 
No.  5624, 


per  inch. 

SacoeMive 
•longatlon 
perlnoh. 

Peimanent 
•et. 

SaooeMiye 
p«nn*neiit 

Mt. 

Remarks. 

ToUl. 

P«raqa»re 
inch. 

F^tmndM, 

260 

1.250 

2,500 

6,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,260 

11,500 

11,750 

12,000 

12,250 

12,600 

12,750 
18,000 
13.260 
13,600 
22,  MO 

Pound*. 
1.000 
6,000 
10.000 
20,000 
30.000 
36,000 
40,000 
42.000 
43,000 
44,000 
46,000 
40,000 
47.000 
48,000 
48,000 

50,000 

61,000 
62,000 
68,000 
61,000 
91,700 

Ineh. 
0. 

.000133 
.000800 
.000500 
.000887 
.001087 
.001283 
.001297 
.001333 
.001400 
.001438 
.001487 
.001500 
.001533 
.001687 
/    .001800 
\    .002533 
.008183 
.008738 
.007387 
.006333 
.1433 

Ineh. 
0. 

.000138 
.000067 
000800 
!000887 
.000200 
.000188 
.000084 
.000088 
.000087 
.000083 
.000034 
.000083 
.000033 
.000084 
.000238 
.000783 
.000600 
.003800 
.000884 
.000806 
.184007 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  lead. 

Elaatio  limit. 
TenaUe  itrength. 

.000088 

.000038 

.000083 

0. 

General  summary. 

Temile  ttrength  per  aqiiaie  inch  of  original  MotioD ponnda..    91,780 

Slaatie limit  per  eqiiare Inch  of  original  aeotion do...    49,000 

Blonicatton  per  incn  afker  rupture inch..     .2133 

XloDgation  per  inch  under  atrain  at  elaettclimit do...  .001507 

Beduotion  in  diameter  at  point  of  rupture do...       .164 

Beduetion  in  area  after  rupture,  per  cent  of  original  aeotion 47.2 

Foaition  of  rupture r'.6ftomneok 

Cluffaoter  of  broken  aur&oe ailky 

i  of  inch  aectiona ".15,  ".30*.  ".19 
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10-INCH   STEEL   B.   L.   RIFLES. 


TABULATION  OF  TENSION  SPECIMENS  FROM  lO-INCH  STEEL  B.  X.  RIFLES 
'  (STEMS  S*'  LONG,  "M4  DIAMETER). 


Ko.of     PcMltioniii 
gnu. 


5379 


5380 
6381 
5382 
5391 
5390 
5468 
5468 
5475 
5474 

5479 
5478 
5580 
5584 
5533 
5886 
5387 
5383 
5882 


5407 
5406 
5477 
5476 
5525 
6524 


Tube  No.  17.. 


....do 

Tube  No.  18.. 

....do 

Tube 

do 


.do: 
.do. 
.do. 
.do. 


do 

do 

do 

do 

do 

JacketNo.20. 

do 

Jacket 

>.>«.do  •■••■•• 


.do .. 
.do., 
.do., 
.do., 
.do., 
.do .. 


Location 
ofspeci- 


Outaide. 


.do.. 
....do.. 
....do.. 
....do.. 
Middle. 
....do.. 
....do.. 
....do.. 
....do.. 


....do.. 
....do.. 
....do.. 
....do.. 
....do.. 
Outaide 
....do.. 
Middle. 
....do.. 


...do. 
...do. 
...do. 
...do. 
...do. 
....do . 


Elaatic 
limit 
per 

aquare 
inch. 


Tenaile 
atrength 

per 
aquare 
inch. 


Pownda. 

45,000 


48,000 
44,000 
48,000 
47,000 
51,000 
48,000 
50,000 
45,000 
53,000 

45,000 
50,000 
44,000 
46,00U 
48,000 
41,000 
51,000 
63,000 
58,000 


62,000 
53,000 
42,000 
62,000 
48,000 
48,000 


Pound*. 
78,560 


84,760 
86,7-20 
85,720 
88,640 
80.880 
87,440 
88,280 
84,280 
82,000 

85,160 
80,440 
88,640 
86,000 
88,820 
80,240 
88,480 
06,360 
87,820 


86,560 
88,040 
84,760 
83,080 
88,820 
81,760 


Elon. 
tfon. 


Con- 
trac- 
tion 
of 


Appearand 
xracture. 


ice  of 


"I 


Pr.eL.Pr.eL 
4.3       4.8 


21.6 
21.3 
23.3 
22.7 
18.3 
24.0 
24.3 
23.7 
18.7 

23.3 
18.0 
21.8 
28.3 
28.7 
27.0 
20.3 
20.7 
10.0 


18.8 
18.0 
22.0 
18.7 
22.7 
21.3 


48.7 
48.7 
49.7 
48.7 
47.2 
48.7 
62.2 
52.2 
86.4 

52.2 
44.6 
44.6 
54.6 
54.6 
58.3 
44.6 
36.4 
11.6 


41.8 
47.2 
52.2 
48.7 
44.6 
47.2 


Granular,  radiatiBg 
from  a  dull  apot  m 
the  droumference. 

SUkj 

.....ao 

do 

do 

do 

.....do  ................ 

do 

do 

Silky,  OOperoent;  gvan- 
u£w,  40  per  cent. 

^lo-::::::::::-. 

do 

do 

do 

do 

do 

Silky,  inpartgranular. 

Granular,  radiating 
from  apot  in  cir- 
cumference. 

DuUailky 

.f.^io :;:;:::::;:::::: 

do 

do 

do 


Bemarka. 


Breech  end. 


Mnaile  end. 
Bxeechend. 
Musale  end. 
Breech  end. 
Mnaale  end. 
Breech  end. 
Mnaale  end. 
Breech  end. 
Mnaale  end. 

Breech  end. 
Muaale  end. 

Do. 
Breech  end. 
Mnaale  end. 
Breech  end. 
Mnaale  end. 
Breech  end. 
Mnaile  end. 


Breech  end. 
Mnaale  end. 
Breech  end. 
Mnaale  end. 
Breech  end. 
Muaale  end. 


12-INCH  STEEL  B.  L  RIFLES. 


SPECIMENS  FEOM  TUBES  AITD  JACKETS. 


U-mCH   8TSEL   B.   L.   BIFLE8. 

Tube, 
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Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  S''. 


No,  6397. 


AppltodUad. 

Blonffation 
per  inch. 

Saooewire 
elongation 
per  inob. 

Permanent 

set. 

SQcoeesire 

permanent 

set. 

Semarks. 

Tot.',    ^na"" 

Pounds,      Pounds. 

250    ;         1,000 

1, 260    '         ft.  000 

0. 
.000067 

.000800 
•000683 
.000867 
.001167 
.001867 
.001460 
.001488 
.001467 
.001688 
.001600 
.001688 
.001767 
.002083 
.002888 
.002688 
.008267 
.1888 

Inck. 
0. 

.000067 
.000288 
.000883 
.000884 
.000200 
.000200 
.000088 
.000083 
.000084 
.000066 
.000067 
.000088 
.000184 
.000266 
.000300 
.000800 
.000684 
.180038 

Jnek. 
0. 
0. 

Inch. 
0. 

Initial  load. 

EUstio  limit 
Tensile  strength. 

2,600 
6,000 
7,600 
8,750 
10,000 
10,260 
10.600 
10,750 
11,0J0 
11,260 
11,600 
11.760 
12,000 
12,260 
12,500 
12,760 
24,080 

10,000 
20,000 
80,000 
85.000 
40,000 
41,000 
42,000 
48.000 
44,000 
46,000 
46,000 
47,000 
48,000 
40,000 
50,000 
61,060 
06,820 

.000038 

.000088 

GeMral  iummary. 


06.820 
46.000 


Tensile  strcnitilipiriqiiareiiioli  of  orifinal  section poando. 

Blastie  limit  per  sonare  inch  of  orlginafsectlon do.c 

Uongation  per  inch  after  rapture inch..      .1860 

Bkmgatlon  per  inohnnder  strain  at  elastic  limit , do...  .001688 

Bednotion  in  diameter  at  point  of  raptore do...       ,104 

Bsdnotlon la arsa after rnptore,  per  eentof  original  seotion 88.6 

Position  of  rapture at  middle  «f  aosai 

Character  of  broken  sorfsce silky,  interspersed  with  granular  metal  at  the  ctmuDiBcenoe 

Shttgationof  inohsactlona ".18.  ".81*,  ".18 
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12-INCH   STEEL  B.   L.   RIFLES. 

Tube. 


No.  5396. 


Marks,  ut% 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 


Applied  load*. 

Elonntion 
peruDoh. 

SuooeMiTe 
elonntlon 
per  inch. 

Permanent 

set. 

SnoeeselTe 
set. 

Kemarks. 

Totrf.    !'~i.X" 

Pounds. 
250 
1,250 
2,500 
5,000 
7,600 
8,750 
10,000 
10,260 
10,600 
10,760 
11,000 
11,260 
11,600 
11,750 
12,000 
12,260 
12,500 
12,750 
13,000 
18,250 
13,500 
18,750 
14,000 
24,180 

Pounds. 

1,000 

6,000 

10,000 

20,000 

Inch. 
0. 

.000067 
.000800 

Inch, 
0. 

.000067 
.000288 

Inch. 
0. 
0. 

IncK 
0. 

Initial  load. 

Elastio  limit. 
Tensile  strength. 

.000388 
.000384 
.000133 

80.000    1      .000867 
85,000          .001100 
40,000          .001800 
41,000          .001888 
42.000    ,      .001867 
48,000    1      .001867 
44, 000            OOliOO 

"a 

.  0002(10    1    0. 

000088 

.000064 
0. 
.000088 
!000088 
000084 
.000066 
.000067 
.000088 
.000084 
.000088 
.000800 
.000867 
.000700 
.000633 
.000067 
.115383 

45.000 
46,000 
47,000 
48,000 
48,000 
60,000 
51,000 
52,000 
58,000 
64,000 
65,000 
66,000 
06.720 

.001488 
.001467 
.001588 
.001600 
.001688 
.001667 
.001700 
.002000 
.002867 
.008067 
.008700 
•064667 
.1200 

Genial  summary. 

Teaiilostniifftliperiqiimiiieliof  OTiffinalaeGtSoB pomids..    86,790 

Elastio  limit  per  square  inoh  of  original  section do...    51,000 

EUngation  per  iaoa  after  mptore inch . .     .  1488 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001700 

Bednctlon  in  diameter  at  point  of  mpture do...       .064 

Bednotion  in  area  after  raptare,  peroentof  original  section 21.4 

Position  of  raptnre ".85fhMnnedk 

Charaoter  of  uoken  snrfsoe grannlar,  radiating  ftom  a  dull,  flaky  spot  at  the  oiroomference. 

Opened  a  crack  in  the  stem  near  the  place  of  mptore. 
Ilongatioa  of  inch  sections ".18*, 'M4,  ".U 


12-JNCH   STEEL   B.   L.   BIFLES. 

Tube. 
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MarkB,  H.^i 

Diameter,  ".564. 

Sectional  area,  J25  square  inch. 

Ganged  length,  3^'. 


No.  6509. 


AppUed  loAdB. 

per  Inch. 

SnooeMiTO 
elonmtfra 
perlnch. 

Fennaneat 
aet. 

SnooMsive 

Mt. 

Kemarks. 

Total. 

Per  aqnare 

Poundt. 
250 
1,260 
2,500 
5,000 
7,500 
8.750 
10,000 
10,260 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,260 
12,500 
12,760 
13,000 
23,120 

Poundt. 
1,000 
5,000 
10,000 
90.000 
80,000 
85,000 
40,000 
41,000 
48,000 
48,000 
44,000 
46,000 
46,000 
47,000 
48,000 
48,000 
60,000 
61,000 
58,000 
88,480 

Inek. 
0, 

.000188 
.000867 
.000738 
.001100 
.001267 
.001467 
.001583 
.001667 
.001600 
.001667 
.001700 
.001867 
.008067 
.002633 
.008000 
.008867 
.004838 
.006883 
.1400 

Inch, 
0. 

.000138 
.000234 

.000866 
.000867 
.000167 
.000200 
.000066 

000064 
.000083 
.000067 
.000038 
.000167 
.000200 

000066 
!000367 
.000867 
.000466 
.001000 
.134667 

Inch. 
0. 
0. 

Inah. 
0. 

Initial  load. 
Elaatio  limit. 

0. 
.000033 
.000083 

■**.'o6o083"' 
0. 

Tensile  strength. 

Gm^eral  mmmary. 

Tensile  strengtli per iqiuurelBeli of orlffinal Motion •...pounds..    93,480 

Blaatie  limit  per  Btniarelnoh  of  orlglnaTaection do...    46,000 

Elongation  per  inon  after  raptore inoh..     .1867 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001700 

Seduction  in  diameter  at  point  of  rupture do...       .104 

Beduction  In  area  after  rupture,  jMroentnm  of  original  section 88.5 

Position  of  rupture ''.86  from  neck 

Character  of  broken  surfisoe granular,  60  per  cent;  ailky,  60  per  oeat;  Inegular  surfaoe 

Elongation  of  inch  sections ".18,  ".14,  ".88* 
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12-INCH   STEEL  B.   L.   RIFLES. 


Tube. 


No.  6508. 


Marks,  ^X 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 


Applied  loads. 

E]oiigatio& 
perTnoh. 

Snooeaaive 
eknntloii 
perlnoh. 

set. 

BaoflMalTe 

psnnanent 

set 

Remarks. 

Total 

Perwniare 

Pound*. 
260 
1,260 
2,500 
6,000 
7.600 

8,750 
9,000 
9,250 
9,600 
9.760 
10,000 
10,260 
10,600 
10,760 
11,000 
11,260 
11,600 
11,750 
12,000 
12.260 
12,500 
22,380 

Pofcnd*. 
1,000 
6,000 
10,000 
90,000 
80,000 

36,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41.000 
42,000 
48,000 
44.000 
45,000 
48.000 
47.000 
48,000 
49,000 
60,000 
89.520 

IncK 
0. 

.000188 
.000888 

.000700 
.801083 

.001883 
.001488 
.001600 
.001687 
.001888. 
.001788 
.001900 
.002088 
.002200 
.002887 
.002900 
.004887 
.006288 
.008000 
.008887 
.007583 
.1600 

Inch. 
0. 

.000188 
.000900 
000887 
!000883 

.000800 
.000100 
.000007 
.000087 
.000008 
.000100 
.000187 
.000188 
.000187 
.000187 
.000683 
.001787 
.000668 
.000787 
.000887 
.000888 
.162487 

Inch. 
0. 

Inch, 
0. 

Initial  load. 

Slastio    Umit    below 
85,000    ponnds    per 
square  inch. 

1 

, 

'I 

1 

i 

Chneral  ttunmary. 

Vanaile  strength  per  aqnareinoh  of  original  seotkm poonds..    88,620 

Slastio  limit  per  aoHare  inch  of  origins  aeetion below  86,800  povuids  per  square  inoh 

BlongstloD  per  inen  after  niptiire ineh..     .2887 

Redaction  in  diameter  at  pmnt  of  mptnre do...       .144 

Rednotion  in  area  after  raptare,  per  eent  of  original  seotien 44.8 

Position  of  mptnre at  middle  of  stem 

Charaoter  of  broken  surface silky 

SloDgatUm  of  inch  sections ".17,  ".38*,  ".18 


12-INCH  STEEL   B.  L.   RIFLES. 

Jacket. 
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Marks,  Srot 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 


No.  53d5. 


Applied  l(»da. 

peruoh. 

SacoeMive 
elongation 
perlneh. 

Permftnent 

Mt. 

SncoeasiTe 

Remarks. 

Total. 

PerMOAre 

Pounds. 
250 
1,250 
2,500 
6,000 
7,500 
8,760 
10,000 
10,600 
10,750 
11,000 
11,250 
11,600 
11,750 
12,000 
12.260 
12,500 
12,760 
13,000 
13,260 
24,090 

Pounds. 
1.000 
5,000 
10,000 
20,000 
30,000 
86,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
48,000 
50,000 
61,000 
62,000 
53,000 
06,860 

Inch. 
0. 
.000067 

.000888 
!000607 
.001000 
.001900 
.001867 
.001400 
.001488 
.001500 
.001688 
.001800 
.001688 
.001700 
.004167 
.006000 
.006488 
.006067 
.006667 
.1400 

Jndi. 
0. 

.000067 
.000266 
.000884 
.000888 
.000200 
.000167 
.000033 
.000088 
.000067 
.000033 
.000067 

!000067 
.002467 
.000838 
.000488 
000684 
.000600 
.133338 

Jnoh. 
0. 
0. 

Inek. 
0. 

Initial  load. 

Elastiolinit. 
Tensile  strenctb. 

0. 

0. 

General  eumwuurjf. 

Tensile itraagth per  square  inch  of  original  section pounds..    06,360 

Elsstio  limit  per  saaare  inch  of  original  section do...    48,000 

Elongation  per  inoQ  after  mptore inch..      .2000 

Elongation  per  inch  under  sfrain  at  elastic  limit do...  .001700 

Bednction  in  diameter  at  point  of  mptnre do...       .114 

EfSdnction  in  area  after  mptare,  per  cent  of  original  section 86.4 

Position  of  rapture 1".&6  from  neck 

Charaoter  of  broken  surface silky,  in  part  interspersed  with  granular  metal 

Elongation  of  inch  sections ^'.14,  ".81*,  ".15 
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12-mCH   STEEL   B.   L.   RIFLES. 


Jacket. 


Marks,  g^fi 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 


Ko.  5394. 


Applied  loads. 


Total. 


PeraoT 
inon 


Elongation 
per  Inch. 


Sucoeesive 
eloncation 
perlnoh. 


Permanent 
set. 


Sacoessire 

permanent 

set. 


Kemarks. 


Pounds. 
250 
1,250 
2,500 
6,000 
7,500 
8,760 
10,000 
10,600 
10,750 
11,000 
11,250 
11,600 
11,760 
12,000 
12,260 
12.500 
12,760 
13.000 
23,060 


Pmtndt. 
1,000 
5,000 
10,000 
20.000 
30,000 
86,000 
40,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
4f(,000 
49,000 
60,000 
61,000 
62,000 
96,840 


Jneh. 
0. 
.000100 


.001000 
.001200 
.001867 
.001400 
.001488 
.001600 
.001688 
.001000 
.001688 
.002188 
.002607 
.004667 
.005333 
.005933 
.1333 


Inch. 
0. 

.000100 
.000233 
.000884 
.000883 
.000200 
.000167 
.000033 
.000088 
.000067 
.000038 
.000067 
.000033 
.000500 
.000634 
.002000 
.000666 
.000600 
.127367 


Ineh. 


0. 
0. 


Inch. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


(x^neral  $ummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    05,840 

Elastic  limit  per  souare  inch  of  original  section do...    47,000 

Elongation  per  inon  after  rupture inch..      .2038 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001638 

Reduction  in  diameter  at  point  of  rupture do...       .144 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture ; at  middle  of  stem 

Character  of  broken  surface Bllkr 

Elongation  of  inch  sections ".13,  ".33*,  ".15 


18*INCH   STEEL   B.   L.   BIFLE8. 

Jacket  No.  10. 
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No.  6506. 


Marks,  ^§| 


;o' 

".564. 


Diameter, 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 


AppUedloftds. 

per  inch. 

SnooeMiTe 
elongation 
per  Inch. 

Permanent 
set. 

SoooeasiTe 

permanent 

set. 

Bemarks. 

Total. 

Peraqnare 

Pounds. 
250 
1,250 
2.500 
6,000 
7,500 
8,760 
10,000 
10,500 
10.750 
11.000 
11,250 
11,500 
11,750 
12,000 
12,260 
12,600 
12,750 
18.000 
18,250 
18,600 
18,760 
14,000 
14,280 
14,500 
28,840 

Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
86,000 
40.000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52.000 
63,000 
64.000 
55,000 
56,000 
67.000 
68,000 
05,860 

Inch. 
0. 
.000100 

.000700 
.001088 
.001200 
.001400 

Inch. 
0. 

.000100 
.000283 
.000867 
.000388 
.000167 
.000900 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 

.001488          .000088 

0. 

.001600 
.001688 
.001667 
.001600 
.001688 
.001667 
.001700 
.001738 
.001800 
.001867 
.001888 
.002888 
.006867 
.004888 
.006167 
.006800 
.1888 

.000067 
.000088 

.000088 
.000038 
.000034 

.000088 
.000083 
.000067 
.000067 

.000066 
.000400 
.001084 
.001466 
.001834 
.000638 
.1266 

Elastic  limit. 
Tensile  strength. 

OetMral  iummary. 

Tensile  strength  per  square  inoh  of  original  section poonds . .    86, 860 

Elastio  limit  per  aqnareinoh  of  original  section do...    68,000 

BlongaUon  per  inon  after  rapture inch..       1067 

Elongation  per  inoh  under  strain  at  elastic  limit do...  .001838 

Beduction  In  diameter  at  point  of  rupture do...       .124 

Beduotion  In  area  after  rupture,  per  cent  of  original  section 88.2 

Position  of  rupture l".28£ramneck 

Character  of  broken  surfluse granular,  50  per  cent;  silky,  50  per  cent 

Elongation  of  inch  sections ".28,  ".%*,  ".U 
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I2-INGH  STEEL  B.   L.   BIFLEa 


Jacket  No.  10. 


Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


No.  6507. 


Applied  loads. 


Total. 


P<nMds. 
250 
1,2M 
2,500 
5,000 
7,500 
8.750 
10.000 
10,600 
10,750 
11,000 
11,260 
11,600 
11,750 
12,000 
12,260 
12,600 
12,760 
13,000 
13,250 
13,500 
is!  750 
14,000 
14,250 
14,500 
28,880 


PoTMuukre 
inon. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
86,000 
40,000 
42,000 
48,000 
44,000 
46,000 
40,000 
47,000 
48,000 
48,000 
50,000 
51,000 
58,000 
58,000 
54,000 
56,000 
56,000 
57,000 
68,000 
95,520 


Elonntioii 
permoh. 


Inch. 


.000183 
.000833 


.001088 
.001283 
.001400 
.001467 
.001600 
.001683 
.001587 
.001000 
.001833 
.001007 
.001700 
.001788 
.001707 
.001888 
.001900 
.002000 
.002238 
.002438 
.004000 
.006000 
.1333 


Soooewive 
eloncation 
perlncb. 


Inch. 
0. 

.000133 
.000200 
.000807 
.000883 
.000200 
.000187 
.000087 
.000088 
.000088 
.000034 


.000083 
.000034 

.000088 


.000084 
.000088 
.000007 

.000100 


.000200 
.001587 
.002000 
.1273 


Permanent 
set. 


0. 
0. 


.000088 


Snccessive 

permansnt 

set. 


Inch. 


Remarks. 


Initial  load. 


ElastlcUmlt 


Tensile  strength. 


General  eummary. 

Tensile  strength  per  square  inch  of  original  section pomida..    86,588 

Xlastio  limit  per  sqnare  inoh  of  originiu  section do...    68jjMO 

Elongation  per  inch  after  raptnre inch..     .2887 

Elongation  per  inch  under  s&ain  at  elastic  limit do...  .001800 

Eednction  in  diameter  at  point  of  rapture do...       .184 

Seduction  in  area  after  rupture,  per  cent  of  originnl  section • 48.7 

Poaition  of  rupture l".67ftemneek 

Charaotrr  of  broken  surCioe silky 

Elongation  of  inch  sections ".16,  ".88*, ".» 


12-INCH   STEEL   B.   L.    RIFLES. 
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TABULATION  OF  TENSION  SPECIMENS  FROM  12-INCH  STEEL  B,  L.  RIFLES 
(STEMS  S"  LONG,  ".664  DIAMETER). 


No. 

of 

to«t. 


Position  in 
gun. 


!  5397  I  Tube  . 


5896 

5509  I 
5508 


.do. 


..do.... 


5804 
5506 


do. 

Jacket. 


do 

Jacket  No.  10, 


6507  ' do. 


Location 

of  Hpeci- 

mens. 


Middle  . 
...do.., 

. . .  .do  . . . 

...do... 
...do... 

...do... 
Oatside 

...do... 


Elastic 
Umit 
per 

square 
inch. 


Tensile 
strength 

per 
square 

inch. 


Potmd«. 
46,000 

51,000 

46,000 

fBelow 
L85,000 
48,000 

47,000 
53,000 

53,000 


PoviKd§. 
90,320 


96,720 


92,480 

\  89, 520 
96,360 

96,840 
96,360 

95.520 


Elon- 
tlon. 


Con- 
trac- 
tion 
of 
area. 


Pr.et.Pr.et. 
19        33.5 


14.3     2L4 


Appearance 
mtcture. 


ice  of 


18.7 
28.7 


20.3 
19.7 


23.7 


83.5 


44.6 
36.4 


44.6 
39.2 

49.7 


Silky,  interspersed 
with  granular  metal 
at  circumference. 

Granular,  radiating 
trom  dull  flaky  spot 
at  circumference. 

Granular  50  per  cent, 
silky  50  per  cent. 

Silky 

Silky,  itfterspersed 
with  granular  metaL 

SUky 

Granular  50  per  cent, 
silky  50  per  oent. 

Silky 


Remarks. 


Breech  end. 
MuEzle  end. 

Breech  end. 

Muzzle  end. 
Breech  end. 

Muzzle  end. 
Breech  end. 

Muzzle  end. 


H.  Doc.  131- 


RIFLE-BARREL  STEEL,  .30  CALIBER. 
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BIFLE-BARBEL  8TEEL,  .80  CALIBER. 


53 


BE88EMEK  STEEL. 


No.  6385. 


Marks,  44. 

Diameter,  '^664, 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 


Applied  loads. 

Rqn 
ucn, 


Total. 


Pounds. 
250 
1,250 
2,500 
5.000 
7,500 
10,000 
12.500 
13.500 
13.750 
14,000 
14,250 
14,500 
14, 750 
15,000 
15,250 
15.500 
15,750 
16,000 
16,250 

15,000 
15,  250 
15,500 
15,760 
16,000 
16.250 
16, 500 
17,000 
17,500 
18,000 
19,  000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
27,720 


Per  Rqnare 
iucn. 


Elongation 
perincli. 


Pound*. 
1,000 
5,000 
10.000 
20.000 
30,000 
40,000 
50,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60.000 
61,000 
62,000 
63,000 
64,000 
65,000 

60,000  ! 
61,000 
62,000 
63.000 
64,000 
65,000 
66,000 
68,000 
70,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
106,000 
110,880 


Inch. 
0. 

.000100 
.000300 
.000633 
.000967 
.0013.3:) 
.001033 
. 001767 
.001800 
.001867 
.001900 
.001033 
.001967 
.002000 
.002033 
.002067 
.002133 
.002200 
.002233 

.004333 

. 005333 

.008667 

.009167 

.009733 

. 0101S3 

.010833 

.012167 

.013667 

.015333 

.018667 

.021667 

.025667 

.030667 

.034483 

.041067 

.049000 

.0633 

.0767 

.1267 


Suooeasive 
elongation 
perlnch. 


Inch. 

.000100 
.000200 
.000833 
.000334 
.000366 
.000300 
.000134 
.000038 
.000067 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.0U0066 
.000067 
.000033 

.002100 

.001000 

.003334 

.000500 

.000566 

.000400 

.000700 

.001334 

. 001500 

.001660 

.003334 

.003000  |. 

.004000 

.005000 

.003766 

.006634 

.007933 

.0143 

.0134 

.0500 


Pennaneut 
set. 

Sncoesaive 

permanent 

•et. 

Remarks. 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit.        ' 
Load  fell. 

0. 

1 









Tensile  strength. 



General  eummary. 

Tensile  strength  per  sqnare  inch  of  original  section ••..•.......••..ponnda..  110.880 

Elastic  limit  per  square  inch  of  original  section do...    65,000 

Elongation  per  incn  after  mptare inch..      .1667 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002233 

Keduotion  in  diameter  at  point  of  rupture do...       .084 

Seduction  in  area  after  rupture,  per  cent  ot  original  section 27. 6 

Position  of  rupture l".6ft>omneck 

Character  of  broken  surface flnegranulax  with  silky  center 

Elongation  of  inch  sections "  .12, "  .25*. 'M8 
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BIFLE-BABREL  STEEL,  .80  CALIBER. 
OSXJOIBLE  nSEL. 

No.  5383. 


Marks,  43. 

Diameter^  "M^ 

Sectional  area^  .25  square  inch. 

Ganged  length,  3'^ 


Applied  loiidB. 

perinch. 

Total. 

Per  M  nan 
inc)i. 

Poundi. 

Poundt, 

Jruih. 

260 

1,000 

0. 

1,250 

5.000 

.000100 

2,500 

10.000 

.000800 

5,000 

20,000 

.000638 

7.500 

80,000 

000967 

10,000 

40,000 

.001300 

10,250 

il,000 

.001888 

10,500 

42,000 

.001367 

10,750 

4S.O0O 

.001400 

11.000 

44,000 

.001738 

11,260 

45,000 

.001938 

11,500 

46.000 

.002133 

11,750 

47.000 

.002400 

12.000 

48.000 

.002733 

12,250 

49.000 

.003067 

12,500 

60,000 

.003600 

13,000 

52,000 

.004388 

13,500 

54.000 

.006467 

u,oao 

56.000 

.007838 

14.500 

58,000 

.012338 

16,000 

60,000 

.013267 

15,500 

62,000 

.014667 

16,000 

64.000 

.016000 

16,500 

66,000 

.017933 

17,000 

68,000 

.019400 

17,500 

70.000 

.021667 

18,000 

72,000 

18,500 

74,000 

.025667 

19,000 

76,000 

.028167 

19,500 

78,000 

.031333 

20,000 

80.000 

.034000 

20.500 

82,000 

.037333 

21,000 

84,000 

.042000 

21,500 

86,000 

.0500 

22,000 

88,000 

.OT67 

22,500 

90,000 

.0667 

23,000 

92,000 

.0867 

Snceeuire 
elon/jratlon 
per  inch. 


Femiftnent 
set. 


Inch, 
0. 

.000100 
.000200 
.000833 


.000038 
.000084 
.000083 


.000200 
.000200 
.000267 


.000884 
.000683 

.000733 
.001134 
.001866 
.005000 
.000064 
.001400 
.001383 
.001933 
.001467 
.002267 
.001666 
.002334 
.002600 
.003166 
.002667 


.004667 

.0080 

.0067 

.0100 

.0200 


Inch. 
0. 

a 


Saoo6MiTe 

pemuimiit 

aet. 


ifieA. 


Bemarka. 


Initial  load. 


Elaatio  limit 


Tenaile  strength. 


Gemeral  summary . ' 

Tensile  strength  per  aqnare  inch  of  original  aeotion ponnds..    92,000 

Elastic  limit  per  aonare  inch  of  original  section do...    43,000 

Elongation  per  incn  after  raptnre inch..      .1900 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .001400 

Redaction  in  diameter  at  point  of  mptnre do...       .234 

Ked  notion  in  area  after  mptnre,  per  cent  of  original  section 66.0 

Position  of  mptiire 1".27  from  neck 

Character  of  broken  surfkoe fine,  silky:  onp  shaped 

Elongation  of  inch  sections ".04,  ".16,  ".37* 


BIFLE-BARBEL  BTEEL,  .80  CALIBER, 

OBVOIBLE  STEEL. 

Duplicate  of  No.  6383. 

Ko.  53d8. 
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Marks,  43  D. 

Diameter,  ^^564 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

SlonntioB 
per  ueh. 

SaooeasiTe 
elongation 
perlnoh. 

set. 

Snooessive 
permanent 

set. 

Bemarks. 

Total. 

Per  square 

Pounds, 
250 
1,250 
2,500 
5,000 
7,600 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12.500 
12,750 
13,000 
13,250 
13,500 
14,000 
14,500 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19.000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
26,000 
26,680 

Pounds. 
1,000 
6.000 
10,000 
20,000 
80,000 
40,000 
41,000 
42,000 
48«000 
44,000 
46.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
66,000 
58,000 
60.000 
62,000 
64,000 
66.000 
66,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
90.000 
92,000 
94,000 
96,000 
98,000 
100,000 
104,000 
106,720 

Insh. 
0. 

.000100 
.000800 
.000633 
.000967 
.001333 
.001967 
.001400 
.001438 
.001600 
.001567 
.001688 
.001667 
.001867 
.002000 
.002267 
.002600 
.002867 
.003083 
.003500 
.004800 
.005200 
.006067 
.007000 
.008100 
.009600 
.010638 
.011967 
.018388 
.014600 
.016000 
.017500 
.019067 
.020967 
.022833 
.024767 
.027000 
.029167 
.031800 
.034338 
.0400 
.0467 
.0533 
.0667 
1133 

Inch. 
0. 

.000100 
.000900 

!000884 
000366 
.000034 
.000088 
.000038 
.000067 
.000067 
.000066 
.000084 
.000200 
.000133 
.000267 
.000333 
.000267 
.000166 
.000467 
.000800 
.000900 
.000867 
.000033 
.001100 
.001400 
.001133 
.001334 
.001366 
.  001267 
.001400 
.001500 
.001567 
.001900 
.001866 
.001934 
.002233 
.002167 
.002633 
.002533 
.005667 
.0067 
.0066 
.0134 

Ineh. 
0. 
0. 

Jneh. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

i 

:::::::::::.l::::;::::::: 

1 

.000407 

.000467 

1 

I 

1 

1 

1 

1 

1 

.0466 

1 

General  summary. 

Tensile  strength  per  square  ineh  of  original  section..... • ••••...••••••. ...poands..  106,720 

Elastic  limit  per  sanare  inch  of  original  section do...    47,000 

Elongation  per  inch  after  rupture inch..      .1933 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001667 

Rednotion  in  diameter  at  point  of  rnptnre do...       .174 

Bednctioninareaafterrupture,  per  cent  of  original  section 52.2 

position  of  rupture ".05ftvmneck 

Uharacter  of  broken  surface flnesiU^;  cup-shaped  ends 

Elongation  of  inch  sections ".85*,  ".12,  ".11 
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Marks,  42^ 

Diameter,  ".564. 

Sectional  area,  .25  square  incli. 

Gauged  length,  3". 


RIFLE-BABREL   8TEEL,  .80   CALIBER. 
OBITGiBLE  STEEL. 

Annealed  in  Coal  Furnace. 
No.  5384. 


Applied  luadfl. 


Total. 


Per  Muare 
I       iucn. 


»i „^j.«^„  !  Succesaive 


per  inch. 


Pounds.  1 

PoundM. 

Inch. 

Inch. 

2t0 

1,000 

0. 

0. 

1,250  ! 

5.000 

.000133 

.000133 

2,500 

10,000 

.000200 

5,01)0 

20,000 

.000667 

. 000334 

7,500 

30,000 

. 001033 

.000366 

10,  000 

40.000 

. 001400 

.000367 

10,250  . 

41,000 

. 001433 

.000033 

10,500 

42,000 

.005333 

.0039(H) 

10,  750 

43,000 

.008033 

.002700 

ll,0(»0 

44,000 

.008933 

.000900 

11, 250 

45.000 

.009400 

.000467 

11,500 

46,000 

.010000 

.000600 

11.750  . 

47,000 

.011000 

.001000 

12.000 

48,000 

.011600 

.000500 

12,250 

40,000 

. 012167 

.000667 

12,500 

50,000 

.013007 

.000900 

13,000 

52,000 

.014500 

.00U33 

13.600 

54,000 

. 016200 

.  001700 

14,000 

56.000 

.018267 

.002067 

14,500 

58.000 

.0197:{.J 

.001406 

15.000 

60.000 

.021700 

.001967 

15.500  1 

02, 000 

.023833 

.002133 

16,000 

64,000 

.026,'i33 

. 002500 

18.500 

66.000 

.028333 

.002000 

17,  000 

68,000 

.031167 

.002834 

17.  500 

70,000 

.033833 

.002666 

18,000 

72,000 

.036667 

.002834 

18,  500 

74, 000 

.040067 

.004000 

19,000 

76,000 

.0467 

.006033 

20,000 

80.000 

.0567 

.0100 

21,000 

84.000 

.0733 

.0166 

22,000 

88,000 

.1033 

.0300 

23.260 

89,040 

.  1433 

.0400 

Permanent  ^^*'*'®"**^! 
"^         I  pennanent 


Remarks. 


Inch. 


Inch. 


.000033     I       .000033 


Initial  loa«l. 


Elaetio  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section • ......pounds..    89,040 

Elasticlimit  per  square  inch  of  originalsoction do...    41,000 

Elongation  per  inch  after  rupture inch..      .2000 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001433 

Keductiou  in  diameter  at  point  of  rupture do. . .        .  1 14 

Reduction  in  area  after  rupture,  per  cent  of  original  section 36. 4 

Position  of  rupture l"flrom  neck 

Character  of  broken  surface silky,  with  truce  of  granulation 

Elongation  of  inch  sections ".31*,  ".18,  ".12 


BIFLE-BAKBEL    STEEL,  .30   CALIBER. 
O&VGIBLE  8TEEL. 
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ITo.  6471. 


Marks,  51. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


;  Elongation 

Per  square     P«^^°<^^ 
incn. 


Pounds. 
260 
1,250 
2,600 
5,000 
7,500 
10,000 
12,500 
34,500 
14,  750 
15,000 

13,250 
13,600 
13,750 
14,  OCO 
14. 250 
14, 500 
14, 750 
15,000 
15,500 
16,000 
16.  500 
17,000 
17,500 
18, 000 
18, 500 
19,000 
10,500 
20,000 
21.000 
22,000 
23,000 
23,790 


Poundg. 
1,000 
5.000 
10,000 
20,000 
30,000 
40,000 
50,000 
58.000 
69,000 
60,000 

53,000 
54,000 
55.000 
56,  OCO 
57.000 
58.000 
59,000 
00,000 
62, 000 
64.00U 
06.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,  000 
84,000 
88.000 
92, 000 
95,160 


Inch. 
0. 
.000133 
.000300 
.000667 
.001000 
.001333 
.001700 
.001967 
.002000 


.004267 
.004500 


.  010067 

.011400 

.  011833 

.  012267 

.013333 

.  014867 

.  017000 

. 019000 

.021000 

.  023483 

.025600 

.028000 

.030667 

.034667 

.  037667 

.0467 

.0600 

.0800 

.1400 


Successive 

elongation 

per  inch. 


Inch. 
). 

.000133 
.000167 
.000367 
.000383 
.000333 
.000367 
.000267 
.000033 
.001333 

.000934 
.  0002:i3 
.001833 
.004334 
. 000733 
. 000433 
.000434 
.001106 
.001534 
.  002133 
. 0O20U0 
.002000 
. 002433 
. 0U2167 
. 002400 
. 002067 
.004U00 

.  oo:m>iio 

.00903J 
.0133 
.0200 
.0600 


Pernument 


Successive  ■ 
permanent 
I        set.       ■  , 


Hemarks. 


Inch. 


Inch. 
0.  {  Initialload. 


. 000000 
.000033 


. OOUOUO 
.  000033 


Klaatlc  limit. 
Load  Ml. 


-I 


TouMile  strength. 


Gentral  summart/. 

Tensile  strength  per  square  inch  of  original  section pounds..    95.160 

Elastic  limit  per  square  inch  of  original  section do . . .    59, 000 

Elongatdou  per  inch  after  rupture inch . .      .  1900 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002000 

Reduction  in  diameter  at  point  of  rupture i do. . .        .104 

Reduction  in  area  after  rupture,  per  cent  of  original  section 33. 5 

Position  of  rupture 1".00  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  iuch  sections ".13,  ".18,  ".26* 
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BIFLE-BARREL   STEEL,  .30  CALIBER. 
C&irCIBLE  STESL. 


Marks,  52. 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


No.  5480. 


Applied  loads. 

Total. 

Per  Maare 
incn.       I 

Pound9. 

Pound*. 

250 

1,000 

1,250 

6,000 

2.500 

10.000 

6,000 

20,000 

7,500 

80,000 

10,000 

40,000 

11,250 

46.000 

12,500 

60,000 

16,000 

60,000 

17,000 

68,000 

15,760 

68,000 

16,000 

64,000 

16,250 

65.000 

16,500 

66,000 

16,750 

67,000 

17,000 

68,000 

17,250 

60,000 

17,500 

70.000 

18,000 

72,000 

18,500 

74,000    1 

19,000 

76.000 

19.500 

78,000 

20.000 

^,000 

21,000 

84,000 

22.000 

88,000    1 

23,000 

92,000    1 

24,000 

96,000 

25,000 

100,000 

26,  000 

104.000 

26,360 

105,440 

Blonntion 
per  inch. 


Inch, 
0. 
.000133 
.000J33 
.000700 
.001000 
.00i:t67 
.001567 
.001700 
.002100 
.002333 

.006833 

.009000 

.010000 

.010567 

.011000 

.011933 

.012500 

.013600 

.015400 

.016000 

.018000 

.020333 

.022467 

.0300 

.0333 

.0400 

.0500 

.0633 

.0933 

.1267 


Suoceesive 
olonntion 
]>er  Inch. 


Inch, 
0. 

.000133 
.000200 
.000367 
.000300 
.000367 
.000200 
.000133 
.000400 
.000233 

.004000 

.002667 

.001000 

.000567 

.000433 

.000033 

.000567 

.001100 

.001800 

.001500 

.001100 

.002333 

.002134 

.007S33 

.0033 

.0067 

.0100 

.0133 

.0300 

.0334 


Permanent 


Inch. 


Snoceaaife 
j  permanent 


Inch, 


nemarka. 


Initial  load. 


Elastic  limit. 
Load  fell. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  aqnare  inch  of  original  section IMnnds..  105,440 

Elastic  limit  per  so  nare  inch  of  original  section do...    68,000 

Elongation  per  incn  afterrnptnre Inch..      .1300 

Elongation  per  inch  Tinder  strain  at  elastic  limit do...  .002333 

Be<laotionln  diameter  at  point  of  rapture do...        .044 

Eedoctlon  in  area  aftermptare,  percent  of  original  section 15.0 

Position  of  rapture 1".65  fkx>m  neck 

Chanu'ter  of  broken  surface finegnuialar,  dull  silky  center 

Elongation  of  Inch  eeotiona ".12,  ".17*.  'MO 


RIFLE-BABBEL   Sl'EEL,  .30   CALIBEB. 
OBVOIBLE  STEEL 
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Marks,  55. 

Diameter,  '^564. 

Sectional  area,  ^5  square  inch. 

Gauged  length,  3''. 


Ko.  5483. 


AppUed  loads. 

Xlongation 
perinoh. 

Saooeaalve 
perlnoh. 

F«nnaneiit 

Mt. 

Jneh. 
0. 
0. 

Saoe«6aiv« 

permanent 

aet. 

B«mArka. 

TotaL 

Peraquare 

Poundt. 
260 
1,250 
2,600 
6,000 
7,500 
10,000 
12,500 
15,000 
15,260 
15,500 
15,760 
16.000 
16,250 
16,500 
16,750 
17,000 
17,500 
18,600 
19,600 
20,600 
21,500 
?2,500 
23,500 
24,500 
26,600 
26.500 
27,500 
28,500 
29,500 
30,500 

1,000 
5,000 
10,000 
20,000 
30.000 
40,000 
60,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
70,000 
74,000 
78,000 
82,000 
86,000 
90,000 
94,000 
98,000 
102,000 
106,000 
110,000 
114,000 
118,000 
122,000 

IndL 
0. 

.000188 
.000300 
.000700 
.001067 
.001400 
.001767 
.002200 
.008200 
.006883 
.006667 
.007267 
.007667 
.008200 
.008867 
.000333 
.0100 
.0133 
.0167 
.0200 
.0200+ 
.0233 
.0267 
.0300 
.0883 
.0400 
.0488 
.0633 
.0633 

Jneh. 
0. 

.000133 
.000167 
.000400 
.000867 
.000888 
.000967 
.000488 
.001000 
.003133 
.000834 
.000600 
.000400 
.000533 
.000667 
.000466 
.000667 
.0083 
.0034 
.0083 
.0000+ 
.0033 
.0034 
.0033 
.0083 
.0067 
.0033 
.0100 
.0100 

Inch. 
0. 

• 
Elaatlo  limit. 

0. 

.000100 

.000100 

1 '           1 

General  summary. 

Tensile  strength  per  square  inch  of  orifi^in*!  section •....• pounds..  122,000 

Elanticlimit  per  square  inch  of  originaTsection do...    00,000 

Elongation  per  InoK  after  rupture inch..    .00000 

Elougation  per  inch  under  strain  at  elastic  limit , do...  .002200 

BeducUon  in  diameter  at  point  of  rupture do...       .034 

Seduction  in  area  after  rupturoi  per  cent  of  original  section 11.8 

Position  of  rupture ".86  from  neck 

Character  of  broken  surflsoe fine  granular;  two  small,  dull  gray  eccentric 

spots,  each  about  ".05  diameter. 
Elongation  of  Inch  sections 'Ml*,  ".09,  ".07 
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Marks,  45. 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


RIFLE-BARBEL   STEEL,  .30   CALIBER.: 

HICXEL  STEEL. 

Ingot  No.  1,  Specially  Treated. 
No.  5399. 


.  Applied  loada. 

Eloneation 
per  Inch. 

Sncoeuive 
elongation 
per  inch. 

Permanent 
set 

Inch. 

0. 
0. 

Snooeaaive 

permanent 

set. 

Inch, 
0. 

Remarks. 

Total. 

Persqaare 
inch. 

Pounds. 

250  • 

1,250 

2,500 

5,000 

7,500 

10,000 

12, 500 

15,000 

17.500 

20,000 

22,  500 

22.750 

23.000 

21,260 
21.500 
22.000 
22.500 
2:1,000 
23,500 
24,000 
24.500 
25. 000 
25.500 
25,890 

Pounds. 
1,000 
5.000 
10,000 
20.000 
30.000 
40,000 
60,000 
60,000 
70.000 
80.000 
90.000 
91.000 
92,000 

85,000 
86,  000 
88.000 
90,000 
92, 000 
94,000 
96,000 
98,000 
100.000 
102,000 
103,560 

Tneh. 
0. 

.000100 
.00C300 
.000633 
.000967 
.  001333 
.001633 
.001961 
.002333 
.002667 
.003033 
.003067 
.003100 

.004367 

.004600 

.006667 

.023667 

.028667 

.  033667 

.040167 

.0500 

.0600 

.0767 

.  1133 

Inch. 
0. 

.000100 
.000200 

.000334 
.000366 
.000300 
.000334 

IniUalload. 

Elaatic  limit. 
Load  fell. 

Tensile  strength. 

0. 

0 

.000368         0. 
.000334         0. 
.000366         0. 

.000034 
.000033 

.001267 
.000233 
.002067 
.017000 
.005000 
.005000 
.006500 

1 



.009833 
.0100 
.0167 
.0366 

1 

j 

General  summary. 

Ton  8ile  strength  per  square  inch  of  original  section pounds..  103,660 

Elasticlimitpersnuaroinchof origiuaTsection do...    02,000 

Elongation  per  inch  after  rnptnre inch..      .2200 

Elongation  per  Inch  under  strain  at  elastic  limit do...  .003100 

Reduction  in  diameter  at  point  of  mptare do. . .        .  224 

Reduction  in  area  after  rapture,  per  cent  of  original  section 63.7 

Position  of  rupture 1".  67  from  neck 

Character  of  broken  surface fine  silky,  aerrated,  cup-shaped  ends 

Elongation  of  inch  sections ".14,  ".41*,  ".11 


BIFLE-BABREL   STEEL^  .80  CALIBfiB. 
HICKEL  STEEL. 
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Ingot  No.  1,  Simply  Annealed. 


Marks,  46. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


No.  5400. 


Applied  loads. 

Total. 

Per  sqnare 
inch. 

Pounds. 

Pounds. 

250 

1,000 

1.250 

6,000 

2,500 

10,000 

6,000 

20,000 

7,600 

30,000 

10.000 

40.000 

12,500 

50,000 

15,000 

60,000 

16,500 

66,000 

16,750 

67,000 

14,750 

59,000 

15,000 

60,000 

15,250 

61,000 

16,500 

62,000 

15,760 

63,000 

16,000 

64,000 

16,500 

66,000 

17.000 

68,000 

17,500 

70.000 

18,000 

72, 000 

18,500 

74,000 

19.0U0 

76, 000 

19,500 

78,000 

20,000 

80,000 

20,600 

82,000 

21,000 

84,000 

21,500 

86,000 

21, 030 

87,720 

Elongation 


SnoceasiTe 
elongation 
per  inch. 


Remarks. 


Inch. 
0. 
000100 

Inch. 
0. 

.000100 
.000167 
.000333 
.000367 
.000333 
.000333 
.000334 
.000200 
.000033 

.001833 
.000167 
.001467 
.008000 
.001666 
.001000 

.002667 

.003833 

.004167 

.004333 

.004667 

.005667 

.  012033 

.0066 

.0100 

.0200 

.0400 

-■   ' 

Inch, 
0. 
0. 

Inch. 
0. 

.000267 

.000600 

000967 

.001300 

0. 

.001633 

. 001967 

.002167 

.002200 

.004033 

.004200 

.005667 

.013667 

.015333 

.  016333 

.019333 

.022000 

.026833 

.030000 

.034833 

.039000 

.044667 

.0567 

.0633 

.0783 

.0933 

.1333 

Initial  load. 


Elastic  limit. 
Load  feU. 


Tensile  strength. 


General  8ummary, 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    87,720 

Elastic  limit  per  square  inch  of  originu  section do...    67,000 

Elongation  per  incb  after  rapture inch...      .2167 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002200 

Keduolion  in  diameter  at  point  of  rupture do...        .154 

Reduction  in  area  after  rupture,  per  cent  of  original  section 47.2 

Position  of  rupture 1".12  from  neck 

Character  of  broken  surface silky;  longitudinal  carity  near  axis  of  specimen  ".06x".02;  length 

not  known. 
Elongation  of  inch  seoUons ''.88*,  ".21,  ".11 
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RIFLS-BABBEL   STEEL,  .30  CALIBEB. 

nCKEL  STEEL. 

iNaoT  No.  2,  Speolaxlt  Tbhated. 

No,  5401. 


Marks,  47. 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3^^ 


AppUed  loads. 

per  Inch. 

SuooMsive 

Permaneat 
set. 

SaisoaasiTe 

permanent 

aet. 

Bemarka. 

TotaL 

'^•'inT^ 

Pound: 

260 

1,250 

2,500 

6,000 

7,500 

10,000 

12.500 

15,000 

17,500 

20,000 

21,000 

21,250 

20,500 
20,750 
21,U00 
21. 250 
21,500 
22.000 
22,500 
23.000 
23,500 
24,000 
24.600 
25,000 
25,500 
25,810 

Pounds. 
1,000 
6,000 
10.000 
20.000 
30,000 
40,000 
60,000 
80,000 
70,000 
80.000 
84,000 
85,000 

82,000 
83,000 
84,000 
85,000 
88,000 
88,000 
90.000 
92,000 
94,000 
96,000 
98,000 
100.000 
102,000 
108.240 

Jneh. 
0. 

.000100 
.000300 
.000633 
.000967 
.001300 
.001667 
.002000 
.002838 
.002667 
.002800 
.003000 

.008500 
.004888 
.015667 
.017000 

.023338 
.027000 
.032500 

.anooo 

.0467 
.0583 
.0633 
.0800 
.U38 

Inch. 
0. 

.000100 
.000200 
.000383 
.000834 
.000333 
.000367 
.000883 
.000333 
.000334 
.000133 
.000200 

.000500 

.000638 

.011334- 

.001833 

.00l:<88 

.006000 

.003667 

.006500 

.004500 

.0097 

.0066 

.0100 

.0167 

.0333 

JneA. 
0. 
0. 

Jnek. 
0. 

Initialled. 

Elaatio  limit 
LoadfeU. 

Tenaile  strength. 

0. 

0. 

0. 

General  summary. 

Tensile  strength  per  aqnnre  inch  of  original  section ponnda..  108,240 

Elastic  limit  per  sonare  inch  of  original  aeotion do...    84,000 

Elongation  per  inch  after  mptore inch..      .2167 

Elongation  per  inch  under  strain  at  elaatic  limit do...  .002800 

Redaction  in  diameter  at  point  of  raptare do...       .234 

Redaction  in  area  after  ruptore,  per  cent  of  original  aection 66.8 

Position  of  mpture l".13ftomneck 

Character  of  broken  aurfaoe fine,  silky,  serrated;  cap-shaped  ends 

Elongation  of  inch  seotiooB ".10,  <18,  ".87* 


BIFLE-BABREL  STEEL,  .30   CALIBER. 
nCKEL  STEEL. 
Ingot  'No.  2,  Simply  Aniosalbd. 
No.  5402. 
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Marks,  48. 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 


Applied  loads. 

Elonsation 
permch. 

Snooeaalve 
elongation 
perlnoh. 

Jneh. 
0. 

.000007 
.000288 
.000838 
.000384 
!  000838 
.000367 
.000200 

.002133 
.001067 
.002833 
.001000 
.000833 
.002334 
.001266 
.001000 
•  .002.W0 
.002834 
.002100 
.003(K)0 
.003000 
.004167 
.002107 
.004000 
,006033 
.0100 
.0006 
.0067 
.0167 
.0800 

Permanent 
•et 

set. 

Bemarka. 

1 

Total. 

Per  square 
inch. 

Pound*. 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
12,500 
14.500 

18,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15.500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19.500 

Pmtndt. 
1,000 
5,000 
10,000 
20,000 
80.000 
40,000 
60,000 
58,000 

55.000 
56,000 
57.000 
58,000 

Inch. 
0. 

.000097 
.000800 
.000633 
.000907 
.001300 
.001667 
.001867 

.004000 
.005667 
.008500 
ooosno 

Ineh. 
0. 
0. 

Ineh, 
0. 

IniUalload. 

Elantlc  limit. 
Load  fell. 

Tensile  strength. 

0. 



59,000            .010383 

60,000 
62,000 
64,000 
64,000 

.012667 
.018988 
.015633 
.0183X3 

68,000    •      .021187 
70.000     ,       .023333 

72,000 
74,000 
70,000 
78.000 

.020383 
.029333 
033500 
.036667 
.040667 
.0467 
.0567 
.0683 
.0700 
.0867 
.1167 

* 

20.000    i        80,000 
20.500            82,000 
21,000    !        84,000 
21, 500            86. 000 
22,000            88,000 
22.500    ;        90,000 
23, 000    1        92. 000 

General  summary. 

Tensile  strength  per  square  inch  of  orifflnal  section pounds..    92,000 

Elastic  Umit  per  souare  inch  of  original  section do...    58,000 

Elongation  per  inch  after  rupture inch..      .2167 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001867 

Redaction  in  diameter  at  point  of  rupture do...       .194 

Beduction  in  area  aHer  rupture,  per  cent  of  original  section 57.0 

Position  of  rupture ".85fh>mneck 

Character  of  broken  surface line,  silky;  cup- shaped  ends 

Btonghtlon  of  inoli  sections ".41*,  ".14,  ".10 
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BIPLE-BARBEL   STEEL,  .80  CALIBER. 
HICKEL  STEEL. 


Marks,  58-2. 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  leugth,  3". 


No.  5620. 


AppUed  loads. 

Blonffstion 
per  mob. 

Total. 

Persqiuire 

Poundi. 

Pounds. 

Jneh. 

250 

1,000 

0. 

1,250 

6,000 

.000100 

2,500 

10,000 

.000300 

5,000 

20,000 

000633 

7,600 

30,000 

.001000 

10,000 

40,000 

.001367 

12,600 

50.000 

.001667 

15,000 

60,000 

.002000 

16,750 

67,000 

.002200 

17,000 

68,000 

.002233 

17.250 

60,000 

.006600 

16,500 

66,000 

.006738 

16.750 

67.000 

.006367 

17,000 

68,000 

.007000 

17,260 

69.000 

.007400 

17,500 

70.000 

.008000 

18,000 

72.000 

.009000 

18,500 

74,000 

.010000 

19,000 

76,000 

.011067 

19.600 

78,000 

.012167 

20,000 

80,000 

.014100 

21,000 

84,000 

.016000 

22.000 

88,000 

.018900 

23,000 

02,000 

.020667 

24,000 

96,000 

.024000 

25,000 

100,000 

.027667 

26,000 

104,000 

.  030167 

27,000 

108.000 

.034667 

28,000 

112,000 

.040000 

20.000 

116,000 

.046667 

30,000 

120,000 

.065000 

31,000 

124,000 

.0733 

21.580 

126,320 

.1067 

Snocessire 
eloDgatlon 
per  inch. 


JncK, 
0. 
.000100 
.000200 
.000888 
.000867 
.000367 
.000800 
.000883 
.000200 
.000038 
.003867 

.000138 

.000634 

.000638 

.000400 

.000600 

.001000 

.001000 

.001067 

.001100  I 

.  001933 

.001900 

.002900 

.001767 

.003333 

.003667 

.002500 

.004600 

.006338 

.006667 


.0183 
.0334 


Permanent 


Saoceesire 

permanent 

set. 


Bemarks. 


Inch. 
0. 
0. 


Inck. 


Initial  load. 


Elaatic  limit 
LoadftU. 


Tensile  strength. 


General  eummary. 

Tensile  strength  per  square  inch  of  original  section ponnda..  126,320 

Elastic  limit  per  square  inch  of  original  section do...    68,000 

Elongation  per  incn  aftermptaie inch..      .  1333 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002233 

Reduction  in  diameter  at  point  of  rupture do...        .054 

Keduction  in  area  al'ter  rupture,  per  cent  of  original  section do...       18.3 

Position  of  rupture 1".19  from  neck 

Character  of  oroken  surfitoe fine  granular,  radiatins  ftom  a  duU  spot  at  the  circumference 

where  a  punch  mark  defined  the  first  inch  section. 
Elongation  of  inch  sections 'M8,  ".17*,  ".10 


EIFLE-BARREL   STEEL,  .30   CALIBER. 
HICKEL   STEEL. 
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Marks,  59-3. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


No.  5521. 


Applied  loads. 


Total. 


Pounds. 
250 
1.250 
2.500 
5,000 
7.500 
10,000 
12.500 
15,000 
16,500 
16,750 
17,000 
17,250 
17,500 
17.750 
18.000 
18,250 
18.500 
18.750 
19,000 

10.250 

10,500 
19,750 
20.000 
20.500 
21,000 
21, 500 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28.000 
29.000 
30,  000 
31,000 
32,000 
33,000 
34,000 
35,000 
35,340 


Per  square 
inch. 


Pound*. 
1,000 
5,000 
10,000 
20,000 
30.000 
40.000 
50.000 
60,000 
66,000 
67,000 
68,000 
69,000 
70.000 
71.000 
72.000 
73,000 
74,000 
75.000 
76,000 

77,000 

78.000 
79,000 
80.000 
82,000 
g4,000 
86,000 
88,000 
92,000 
96,000 
100,000 
104,000 
108.000 
112,000 
116,000 
120,000 
124,000 
128,000 
132.000 
136,000 
140,000 
141,360 


Elongation 
per  Inch. 


Inch. 
0. 

.000100 
.000300 
.000633 
.000967 
.001800 
.001667 
.002000 
.002300 
.002333 
.002367 
.0024.33 
.002467 
.  0025.3:» 
.002567 
.002600 
.002633 
.002667 
.002733 
.002867 
.006000 
.006600 
.007033 
.007600 
.008600 
.009000 
.010000 
.011000 
.013000 
.015167 
.017167 
.019200 
. 021667 
.024333 
.026967 


.0400 
.0467 
.0533 
.0700 
.0900 


Successive 
elongation 
per  inch. 


Inch. 
0. 

.000100 
.000200 
.  000^)33 
.000334 
.000333 
. 000367 
.000333 
.000300 
.000033 
.000034 
.000066 
.000034 
.000066 
.000034 
.000033 
.000033 
.000034 
.000066 
.000134 
.003133 
.000600 
.000433 
.000567 
.OOUHK) 
.000400 
.001000 
.001000 
.002000 
.002167 
.002000 
.002033 
. 002467 
.002666 
.002634 
.002360 
.003967 
.0067 
.0067 
.0066 
.0167 
.0200 


Permanent 
set. 


Successive 

permanent 

sot. 


Remarks. 


Inch. 


Inch. 


I  IniUul  load. 


Elastic  limit. 


Teusile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  141,360 

Elastic  limit  per  sanare  inch  of  originiU  section do...    76,000 

Elongation  per  inch  alter  rupture inch . .      .  0900 

Elongation  per  inch  under  strain  at  elastic  limit do.. .  .002733 

Keduotion  in  diameter  at  jmint  of  rupture do. . .        .  034 

Reduction  in  area  after  rupture,  per  cent  of  original  section 11.6 

Position  of  rupture 1".23  from  nerk 

Character  of  broken  surface. .. .  flue  granular,  radiating  from  center  punch  mark  defining  ineh  section 
Elongation  of  Inch  sections ".09,  ".10,  ".08 

H.  Doc.  131 5 
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RIFLE-BARREL   STEEL,  .30   CALIBER. 


HICKEL  CRUCIBLE  STEEL.  OIL-TEMPERED  ASD  AVVEALED. 


Marks,  53. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


No.  5481. 


Applied  Ioa(Ii». 


ToUl. 


I  Per  square 


sq  iia 
neb. 


Elongation  |  S"co«»;re  Permanent  Succeagivo 


inel 


Remarks. 


Pounds. 

Potindf. 

Inch. 

Tnch. 

250 

1.000 

0. 

0. 

1,250 

5,000 

.000133 

.000133 

2,  500 

10,000 

.000333 

.000200 

5,000 

20,000 

.000700 

.000367 

7.500  1 

30,000 

. 001033 

.000333 

10,000 

40,000 

.001400 

.  000367 

12,500  1 

50.000 

.001733 

.000333 

15,000  1 

60,000 

.002067 

.000334 

17. 500 

70.000 

.  002400 

.ooo:i3n 

20,  too  ; 

80,000 

.002T67 

.  000367 

22.500  1 

90.000 

.003100 

. 000333 

23,500 

94.000 

.003233 

.000133 

23,750  i 

95.000 

.003267 

. 000034 

24. 000  ' 

96.000 

.003467 

.000200 

24,250  , 

97.  OLH) 

.003783 

.000266 

24,500 

98.000 

.006000 

.  002267 

24, 750 

99.000 

.008000 

.002000 

25,000 

100.000 

.0100 

.0020 

26,000 

104,000 

.0200 

.0100 

27,000 

108,000 

.0267 

.0067 

28.000 

112,000 

.  0:JC7 

.  0100 

29,000 

116,000 

.0500 

.013:1 

30,000 

120,000 

.0800 

.0300 

JneJi. 


Initial  load. 


0. 


.000033 


.000034      ,  Elastic  limit. 


Tensile  stren^h. 


General  summary. 

Tensile  strengtU  per  square  inch  of  orij^inal  section ponnds . .  120. 000 

Blastic  limit  per  so uare  inch  of  original  section do. . .    95, 000 

Elongation  per  incn  after  rupture luoh. .      .  1733 

Elongation  i>er  inch  under  strain  at  elastic  limit do. . .  .  003267 

deduction  in  diameter  at  point  of  rupture do. . .        .184 

iteduction  in  area  after  rupture,  per  cent  of  original  section &I.  6 

Position  of  rupture ".90  f^m  neck 

Character  of  broken  surface line  silky ;  cup-shaped  ends 

Elongation  uf  inch  sections ".36*,  ".10,  ".06 


RIFLE-BA.RREL   STEEL,  .30   CALIBER. 
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NICKEL  CRUCIBLE  STEEL,  OIL  TEMPERED  AKD  AHVEALED. 


No.  5482. 


Marks,  54. 

Diameter,  ".564, 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applic 
Total. 
Pound*. 

id  loads. 

Per  square 
inch. 

Pounds. 

250 

1,000 

1.250 

5,000 

2,500 

10,000 

5.000 

20,000 

7,500 

30.000 

10,000 

40.000 

12.500 

50.000 

15,000 

60,000 

17,500 

70,000 

20,000 

80,000 

22,500 

90,000 

23,000 

92,000 

23,250 

93,000 

23,500 

94.000 

23,750 

95.000 

24,000 

96,000 

24,250 

97,000 

24.500 

98,000 

25,000 

100,000 

26.000 

104.000 

27,000 

108, 000 

28,000 

112,000 

29.000 

116,000 

20,920 

119,680 

Elon«.tlo» ;  Sq2?L' '  Pe™«.e,.t! l^rtllfi:; 


per  Inch. 


Ineh. 
0. 

.000133 
.000300 
.000667 
.001033 
.001333 
. 001667 
.002000 
.002367 
.002700 
.003067 
.003167 
.003233 
.003367 
.003633 
.004167 
.005500 
.0100 
.0167 
.0267 
.0333 
.0433 
.0600 
.1000 


0. 


0. 


per Inch. 


Ineh. 
0. 

.000133  '  0. 
.000167   .... 
.000167 
.000366 
.000300 
.000384 
.000383 
.000367 
.000333 
. 000367 
.000100 
.000066 
.000134 
.000266 
.000534 
.001333 
.0045 
.0067 
.0100 
.0066 
.0100 
.0167 
.0400 


Inch. 


permanent 
set. 


Ineh. 


000333     I      .  000333 


Kemark». 


Initial  toad. 


Elastic  limit. 


Tensile  sfcreu^h. 


General  summary. 

Tensile  strength  per sqnare  Inch  of  orii^lnal  section pounds..  119,680 

Elastic  limit  per  square  Inch  of  original  section do . . .    03, 00<* 

Elongation  per  inch  after  rupture inch . .      .  1833 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  003233 

Reduction  in  diameter  at  point  of  rupture do. . .        .184 

Baduction  in  area  after  rapture,  per  cent  of  original  section 54. 6 

Position  of  rupture 1"  from  neck 

Character  of  broken  surface fine  silky ;  cup-shaped  ends 

Elongation  of  inch  sections ^'.08,  ".12,  ".35* 
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RIFLE-BARUEL   STEEL,  .30   CALIBER. 
No.  5403. 


MarkSy  49. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3." 


Applied  loa4a. 


Total. 


I  Elongation 


Pounds. 
250 
1.250 
2,500 
5,000 
7,500 
10,000 
13.500 
15,000 
10.250 
16.500 

16,000 
16,250 
17,000 
17,500 
18,000 
18.500 
19,000 
19,500 
20  000 
20,500 
21,000 
21.500 
22,000 
22,500 
23.000 
23,500 
24.000 
24.500 
25,000 
26,000 
27.000 
28,000 
28, 620 


Per  square 
iucli. 

pertnch. 

Pound*. 

Inch. 

1,000 

0. 

5,000 

.000100 

10,000 

.000300 

20,000 

.000667 

30,000 

.001000 

40,000 

.001333 

50.000 

.001667 

60.000 

.002000 

65,000 

.002133 

06,000 

.002967 

64,000 

.005500 

65,000 

.007033 

68.000 

.008767 

70.000 

.010333 

72,000 

.011667 

74,000 

.013000 

76,000 

.014500 

78,000 

.016167 

80,000 

.  017500 

82,000 

.019000 

84,000 

.020667 

86,000 

.0223.'» 

88.000 

.024333 

90,000 

.025607 

92,000 

.  02833,') 

94,000 

.030667 

96,000 

.033000 

98.000 

.035333 

100,000 

.  038333 

104.000 

.0467 

108.000 

.0567 

U2,U00 

.0767 

114,480 

.1133 

»6uccessive 
elougatioii 
per  inch. 


Inch. 
0. 

.000100 
.000200 
.000367 
.000333 
.000333 
.000334 
.000333 


Permanent 
set. 


Sncceasive 

permanent 

set. 


Kemarka. 


Inch. 


0. 
0. 


0. 


Inch. 


Initial  load. 


0.  1. 

.000133    ' Elasticlimit. 

.000834     

I         I  Load  fell. 

.002533 
.001533 
. 001734 
. 001566 
.001334 
.00133:t 
.001500 
.001667 
.001333 
.001500 
.001067 
.001666 
.002000 
.001334 
.002666 
.002334 
.002333 
.002333 
.003000 
.008367 
.0100 
.0200 
.0366 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  ori/rinal  section pounds..  114,480 

Elastic  limit  per  square  inch  of  original  section do. . .    65, 000 

Elongation  ytev inch  after  rupture inch. .      .  1767 

Elongation  per  inch  under  strain  of  elastic  limit do ....  002 133 

Bednction  iu  diameter  at  point  of  rupture do . . .        .104 

Beductionin  area  after  rupture,  per  cent  of  original  section  33.5 

Position  of  rupture 1."  55  from  neck 

Character  of  broken  surface sUky,  interspersed  with  fine  granulation 

Elongation  of  inch  sections ".  11, ".  28, . ".  14 


RIFLE-BARREL   STEEL,  .30   CALIBER. 
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No.  5526. 

Metal  as  Eeoeived  from  thb  ManupacturbAs. 

Marks,  49. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


AppUed  loads. 

Total. 
PoundM. 

Per  square 

Pounds. 

250 

1,000 

1.250 

5,000 

2,600 

10,000 

5.000  . 

20,000 

7.500 

80,000 

10,000 

40,000 

12.500 

60,000 

15,000 

60,000 

17,000 

68,000 

17, 250 

60,000 

16,500 

66,000 

16,750 

67,000 

17,000 

68.000 

17,230 

69,000 

17,500 

70.000 

17,750 

71,000 

18.000 

72,000 

19,000 

76.000 

2U,000 

80.000 

21,000 

84,000 

22,000 

88,000 

23,000 

02,000 

24,000 

06.000 

25,000 

100.000 

26,000 

104,000 

27,000 

108,000 

28,000 

112,000 

29,000 

116,000 

30,000 

120,000 

80,120 

120,480 

JirSSnK      elongation 
^^^^^'  ,  perlnch. 


Permanent  ^"*'^**^^? 
i-ermaneni  t 


1 


Kemarks. 


Tneh. 
0. 

.000133 
.000367 
.000733 
.001067 
.001483 
.001800 
. 002133 
.002400 
.002467 

.003700 
.004107  I 
006200  t 
.006833  I 
.007567 
.008000 
.009000 
.0133 
.0167 


.0267 
.0300 
.0333 
.  0367 
.0433 
.0500 
.0683 
.0900 
.1100 


Inch. 
0. 
0. 


Inch. 
0. 


Initial  load. 


I 


.000033 


.000033 


Ineh. 
0. 
.000133 
.000234 
.000366 
.000334 
.000366 
.000367 
.000333 

.000267 , 

.000067  1  filastiolimit. 

Load  fell. 
.001233 
.000467 
.  002033 
.000633 
.000734 
.000433 
.001000 
.0043 
.0034 
.0033 
.0033 
.0034 
.0033 

.oo:« 

.0034 
.0066 
.0067 
.0133 
.0267 
.0200 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  120,480 

Elastic  limit  per  square  inch  of  originalsection do . . .    69. 000 

Elongation  per  incn  after  rupture inch . .      .  1738 

Elongation  per  inch  under  strain  at  elastic  limit '. do ...  .  002467 

Beduction  in  diameter  at  point  of  rupture do. . .       .  124 

Seduction  in  area  aft«r  rupture,  per  cent  of  original  section 30.2 

Position  of  rupture at  m iddle  of  stem 

Character  of  broken  surface line  silky,  with  trace  of  granulation 

Elongation  of  inch  sections ".IZ,  ".29\ 'Ml 
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RIFLE-BARREL    STEEL,  .30   CALIBER. 
No.  5527. 


Mbtal  as  Received  from  the  Manufacturers. 

Marks,  49. 

Diameter,  ".506. 

Sectional  ai*ea,  .20  square  inch. 

Gaup:ed  length,  3". 


I 


Applied  loads. 

— . -  - 1  Elonntioi 


TotaL 


Pounds. 
200 
1,000 
2,000 
4.000 
6,000 
8,000 
10,000 
12,000 
13,000 
14,000 
14,200 
14,400 

14,000 
14,200 
14,400 

i4,eoo 

14,800 
15,000 
15, 200 

200 
2,000 
4,000 
6,000 
8,000 
10.000 
12,000 
10,000 
8.000 
6,000 
4,000 
2.(100 
200 

16.000 
16,800 
17,600 
18,400 
19,200 
20.000 
20,800 
21,600 
22,400 
2:1, 200 
24,000 
24,800 
24,016 


incl 


Sana 
ich. 


Pounds. 

1,000 

5,000 

10,000 

20,000 

:w,ooo 

40,000 
50,000 
60.000 
65,000 
70,000 
71,000 
72.000 

70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 

1,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
50,000 
40,000 
30,000 
20,000 
10,000 

1.000 

80,000 
84,000 
88,000 
32,000 
96.000 
100.000 
104,000 
108,000 
112,000 
116,000 
120,000 
124,000 
124,550 


Inch. 
0. 

.000100 
.000800 
.00C667 
.001000 
.  001333 
.001700 
.002067 


.002433 
.002500 
.002633 

.003200 
.0048  8 
.006733 
.007133 
.007667 
.008200 
.009000 

.005933 
.006267 
.006638 
.007000 
.007367 
.007800 


.007867 
.007500 
.007i:« 
.006767 
.006367 
.008067 

.0138 
.0167 
.0200 
.0283 
0207 
.0300 
.0333 
.0367 
.0433 
.0500 
.0033 
.0867 
.1000 


Sncoossive   i>^,„«„.„*  Suoceasive  I 
Permanent  p^j^^„ent 


elonffatiou 
pcrlnch. 


Inch. 
0. 

.000100 
.000200 
.000367 
.000333 
.000333 
.000367 
.000367 
.000166 
.00021)0 


set. 


Jneh. 
0. 
0. 


Remarka. 


Inch. 


Initial  load. 


0. 


.000067    I Elastic  limit. 

Load  fell. 


.000567 

t 

.001633 

.001900 

.000400 

.0005.34 

.000538 
.000800 

, 

.005933     .005933 

i 

1 

i 

............ 

.0043 

0034 

.0033 

.0034 

.0038 
.0033 
.0034 
.0066 

• 

.0133 

.0234 

.0133 

Tensile  strength. 


(ieneral  nummary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..  124,650 

SlaaticlimitpersQuareinchof  original  section do...    71,000 

SlongaUon  per  inch  after  mptare inch..      .1633 

Elongation  per  inch  under  strain  atelastio  limit do...  .002500 

deduction  in  diameter  at  point  of  rupture do...        .106 

Sanction  in  area  after  rupture,  per  cent  of  original  section 87. 1 

Position  of  rupture 1".23  from  nock 

Character  of  broken  surface fine  silky,  with  trace  of  granulation 

Klongation  of  inch  sectiona ".10,  ".17,  ".22* 


RIFLE-BARREL   STEEL,  .30   CALIBER. 

Xo.  5528. 

Rolled  into  Barrel  and  Cooled  in  Air. 
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Marks,  49  A. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3''. 


Applied  loads. 


I 


Total. 


Poundg. 

200 

1,000 

2,000 

4,000 

6,000  ; 

8,000    I 
10,000 
12,000    I 
14,000 
14,200 

13,800 
14,000 
14,200 
14,400 
14,600 
14.800 
15,000 
15,200 
16.000 
16,800 
17,600 
18,4U0 
19,200 
20,000 
20,800 
21,600 
22,400 
23,200 
24,000 
24,800 
24,870 


inr 


Bfiua 
urn. 


%!«^Jt««i;      elongation 
per  Inch.   ]    p^/,ncb. 


Poiindt. 
1,000 
6,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
70,000 
71,000 

69,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 
80, 000 
84.000 
88,000 
92.000 
96,000 
100,000 
104, 000 
108,000 
112, 000 
116, 000 
120. 000 
124,000 
124.350 


Inch. 
0. 

.000100 
.00a't33 
.000667 
.001033 
.  001.367 
.001733 
.002067 
.002467 
.002533 


.005700 
.006600 
.007300 
.007833 


.008833 

.0133 

.0167 

.0200 

.0283 

.  0267 

.0300 

.0333 

.0367 

.0400 

.0467 

.0600 

.0867 

.1000 


Inch. 
0. 

.000100 
.000288 
.000334 
.000366 
.000334 
.000366 
.000334 
.000400 
.000066 

.000600 

.  000800 

.001867 

.000900 

.000700 

.000583 

.000500 

.000500 

.004467 

.0034 

.0033 

.0033 

.0034 

.0033 

.0033 

.0034 

.0033 

.0067 

.0183 

.0267 

.0133 


Permanent 
set. 


Succoaaive 

permanent 

set. 


Kemarkn. 


IneK 
n. 
0. 

Inch, 



1 

1 

■■••■ 

0. 

. 

:;""."::.".t:::!i:::": 

Initial  load. 


Elastic  limit. 
Load  fell. 


Tensile  strength. 


General  atimmary. 

Tensile  strength  per  square  inch  of  original  section pounds..  124,  STO 

Elastic  limit  per  so  uare  inch  of  originu  section do...    71,000 

Elongation  per  iucn  after  rupture inch..      .1467 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002533 

Beduotion  in  diamet«r  at  poin  t  of  rupture do . . .        .105 

Beduotion  in  area  after  rupture,  per  cent  of  original  section 37. 1 

Position  of  rupture ".95  from  reck 

Character  of  broken  surface silky,  interspersed  with  fine  granulation 

Elongation  of  inch  seotiona ".09,  ".11,  ".24^ 
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BIFLE-BARREL  STEEL,  .30   CALIBER. 

No.  5529. 
Rolled,  and  Annealed  in  Charcoal. 


Marks,  49  C. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applind  loads. 

san 
Qcn. 


Total. 


Pound*. 
200 
1,000 
2.000 
4.000 
6,000 
8,000 
10,000 
12.000 
13.200 
13,400 

12,800 
13,000 
13,200 
13.400 
13,600 
13,800 
14,000 
15,200 
16,000 
16.800 
17,800 
18,400 
19,200 
20.000 
20.800 
21,000 
22.400 
23.200 
23,620 


Per  sqnare 
Ind 


Pounds. 
1,000 
5,000 
10,000 
20.000 
30,000 
40,000 
60.000 
60.000 
66,000 
67.000 

64,000 
65,000 
66,000 
67,000 
68,000 
60,000 
70,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,  Of  0 
108,000 
112,000 
116,000 
118, 100 


SacceaalTe 


W-WJ^- 


Inch. 
0. 
.000133 
.000333 
.(K)0700 
.001033 
. 001400 
. 001733 
.002007 
.002300 
.002367 

.003533 

.005300 

.006533 

.007187 

.007867 

.008600 

.009067 

.0133 

.0167 

.0200 

.0233 

.0267 

.0300 

.0333 

.0400 

.0467 

.0567 

.0700 

.1100 


Inch. 
0. 

.000133 
.000200 
.000367 
.000333 
.000367 
.000333 
. 000334 
.000233 
.000067 

.001166 

.  001767 

.001233 

.000634 

.000700 

.000733 

.000467 

.004233 

.0034 

.0033 

.0033 

.0034 

.0033 

.0033 

.0067 

.0067 

.0100 

.0133 

.0400 


Permanent 


Inch. 


Suoceaflive  '• 
permauent 

I   set. 


Remarks. 


Inch. 


0.        0 

0.      I... 

6.' .!! 


Initial  load. 


Elastic  limit. 
Load  fell 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  oriffinal  section pounds. .  118, 100 

Elastic  limit  per  sauare  inch  of  original  section do. . .    67. 000 

Klongation  per  inon  after  rupture inch . .      .1600 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002367 

Keduction  in  diameter  at  point  of  rupture do . . .        .  096 

Reduction  in  area  after  rupture,  per  cent  of  original  section 34. 0 

Position  of  rupture I'M  from  neck 

Character  of  broken  surface flue  granular,  silky  center 

Elongation  of  inch  sections ".23*,  ".15,  ".10 


RIFLE-BARREL   STEEL,  .30   CALIBER. 
No.  5523. 
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Marks,  49  P. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loadfi. 


— 

- 

Total. 

Per  square 
incli. 

Poundt. 

Pounds. 

200 

1.000 

l.OUO 

5,000 

2,00« 

10,000 

4,00» 

20.000 

6,000 

30,000 

8.000 

40,000 

10,000 

50,000 

12,000 

60,000 

13.000 

65,000 

13,200 

66.000 

13,400 

67,000 

12,800 

64.000 

13,000 

65,000 

13.200 

66,000 

13,400 

67,000 

13,000 

68,000 

13,800 

69,000 

14,000 

70,000 

16,200 

76,000 

16,000 

80.000 

16. 800 

84,000 

17,600 

88.000 

18,400 

02,000 

19, 200 

06,000 

20,000 

100,000 

20,800 

104.000 

21.^ 

108,000 

22,400 

112,000 

23,200 

116,000 

24,000 

120,000 

Elongation 
per  inch. 


.006000 

.006733 

.007400 

.008167 

.0133 

.0167 

.0200 

.0233 

.0267 

.0300 

.0333 

.0367 

.&i33 

.0500 

.0633 

.1100 


Successive '  t>^,^-„«„*  Successive 
elongation  Permanent  permanent 
per  inch.  '**^'  set. 


Ineh. 
0. 

.000100 
.000300  t 
.000667  i 
.000967 
.001300 
.001633  I 
.002000 
.002200  I 
.002233 
.002367  I 


. 003167 


Remarks. 


Ineh. 
0.  0.  0.  ,  Initial  load. 
.000100 
.000200 
.000367 
.000300 
.  000:)33 
.00a333 
.000367 
.000200 

.000033  • I Elastic  limit. 

.000184 

Load  fell. 
.000666 
.  000134 
.000633 
.002200 
.000733 
.000667 
.000767 
.005133 
.0084 
.0033 
.0033 
.0034 
.0033 
.0033 
.0034 
.0066 
.0067 

.0183    

.0467       1 t Tensile  strength. 


General  Bummary. 

Tensile  strength  per  square  inch  of  original  section pounds..  120,000 

Elastic  limit  per  square  inch  of  original  section do...    66,000 

Elongation  per  inch  after  rupture inch. .      .  1433 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002233 

Reduction  in  diameterat  point  of  rupture do. . .        .105 

Reduction  in  areaafterrupture,per  cent  of  original  section 37. 1 

Position  of  rupture ".7  from  neck 

Character  of  broken  surface silky,  trace  of  granulation 

Elongation  of  inch  sections ".26*,  ".09.  ".08 
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RIFLE-BARREL   STEEL,  .30   CALIBER. 
No.  5470. 


Marks,  50. 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Per  square 
incl 


ElongaUon '  Si^^n  '  Pennanent  2?2E??1^! 


set. 


PoundM. 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
10,  250 
10,500 
10,750 
11,000 
11.250 
11,500 
11,750 
12,000 
12.250 
12.500 
12, 750 
13.000 
13,  250 
13,500 
14,000 
14,500 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
21,000 
22.000 
23,000 
24. 000 
25,000 
25.930 


Voundt. 
1,000 
5.000 
10,000 
20,000 
30.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47.000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
56,000 
58,000 
60,000 
02,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
84,000 
88,000 
92,000 
96,000 
100,000 
103,720 


j  Inch. 

0. 

I   .  000133 

I   .000333 

.000667 

I   .001000 

I   .  001367 

.001400 

I   .001433 

,   .  001467 

.001500 

.001533 

.001567 

.001833 


.002400  I 
.002633  i 
.003000 
.003800 
.O03.'*67  ! 
.004000  ' 
.004833 
.005933 
.006667  , 
.008000 
.009000  i 
.010238 
.011500  ' 
.013000  ; 
.  0144H3 
.015733 
.017367 
.019000  , 
.020967  I 
.0233    i 
.  0267   I 
.  0333 
.0400 
.0567   I 
.1067 


Inch. 


.000133 
.000200 


I 


. 000333 

.000367 

.000033 

. 000033 

.000034 

.000033 

.000033 

.000034 

.000266 

.000200 

.000367 

.0002:)3 

.000367 

.000300 

.000267 

.000433 

.000838 

.001100 

.000734 

.  001333 

.001000 

.001233 

.001267 

.001500 

.0014:{3 

.001300 

.001634 

.001633 

.001967 

.002333 

.0034 

.0066 

.0067 

.0167 

.0500 


Inch. 


Inch. 


............J...... ...... 

0. 

1 

! 

.666733     1       .666733 

1 

i 

! 

1 

1 

1 

J 

Bemarks. 


Initialload. 


ElMtio  limit. 


Tensile  strength. 


General  nummary. 

Tensile  strength  per  square  inch  of  orielnal  section pounds..  103.720 

Elasticliinit  per  so  nare  inch  of  original  section do...    46,000 

Elongation  per  inch  after  ruptare inch..      .1800 

Elongation  per  inch  nnder  strain  at  elastic  limit do. . .  .  001567 

Redaction  in  diameter  at  point  of  ruptnre do . . .        .  124 

Redaction  in  area  after  rupture,  percent  of  original  section 39.2 

Position  of  rupture l".46from  neck 

Character  of  hiroken  surface silky 

Elongation  of  inch  sections ".11.  ".29*,".14 


RIFLE-BABREL   STEEL,  .30   CALIBER. 
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RIFLE-BARREL  STEEL,  SUBJECTED  TO  SPECIAL 
TREATMENT  AFTER  ROLLING. 
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ROLLED   RIFLE-BAREEL   STEEL. 
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No.  6484. 


Marks,  49. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3'\ 


Applied  loads. 


Total. 


Pounds. 

250 
1,250 
2,500 
5,000 
7,500 
10,000 
12,000 
15,000 
16,250 
16,750 
17,000 
17,260 
17.500 
17,760 
18.000 
18.250 
18,500 
19.000 
20.000 
21,000 
22.000 
23,000 
24,000 
25,000 
26,000 
27.000 
28,000 
29,000 
30,000 
30, 140 


Per  square 
I       inch. 


Poundt. 
1.000 
5,000 
10,000 
20.000 
30,000 
40,000 
50,000 
60,000 
06,000 
67,000 
68.000 
60,000 
70,000 
71,000 
72,000 
73,000 
74,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
108.000 
112,  000 
116.000 
120.000 
120.560 


j Elongation :f°^<^||^^^^^^^^  Permiiuent 


Successive 

penuanent  | 

set. 


Remarks. 


Inch. 
.000133 


.000733 

.001033 

.001400 

.001733 

.002100 

.002267 

.002333 

.002533 

.004700 

.006867 

.007233 

. 007900 

.008367 

.009200 

.0100 

.0133 

.0167 

.0200 

.0233 

.0267 

.0800 

.0367 

.0400 

.0500 

.0633 

.0867 

.1067 


Inch. 


0. 
0. 


O! 


Inch. 


0. 


Initiallo4il. 


Jneh. 
0. 

.000133 
.000200 
.000400 
.000300 
.000367 
.000333 

.000367   1 

.000167   1 

.000066  ; Elastic  limit. 

.000200  : ' : 

.002167 i 

.002167  ; ' 

.000366 

.000667 

.000467   ' 

.000833 

.0008    ! ; 

.0033 


.0014 
.0033 
.0033 
.0034 
.0033 
.0067 
.0033 
.0100 
.0133 
.0234 
.0200 


Tensile  strength. 


General  summary. 

Tensile  strength  per  aqnare  inch  of  original  section ]iound8..  120,560 

Elastic  limit  per  square  inch  of  original  section do. . .    67, 000 

Elongation  per  inch  after  rupture . .' inch . .      .  1667 

Elongation  per  inch  under  strain  at  elastic  limit tlo. . .  .  002333 

Reduction  iu  diameter  at  point  of  rupture do. . .        .144 

Reduction  in  area  after  rupture,  per  cent  of  origiLal  seotiou 44. 6 

Position  of  rupture * ".93  Irom  neck 

Character  of  hrokeu  surface fine  silky ;  cup-shaped  ends 

Elongationof  inchseotions ".29«,  ".13,  ".08 
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ROLLED   BIFLE-BARREL   STEEL 


No,  5485. 


Marks,  49. 

Diameter,  ".505. 

Sectioual  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

Saccesaive 

Total. 

Per  Mquare 
in<ai. 

elongation 
per  inch. 

Pounds. 

■    Pounds. 

Tneh, 

Inch. 

200 

1,000 

0. 

0. 

1,000 

5,000 

.000133 

.000133 

2,000 

1        10,000 

.000383 

.000200 

4,000 

20,000 

.000733 

.000400 

6.000 

30,000 

.001067 

.000334 

8,000 

'        40,000 

. 001400 

.000333 

10,000 

1        50,000 

. 001767 

.000367 

12.000 

!        60,000 

.002100 

.000333 

13,000 

1        65.000 

.000200 

14,000 

'        70,000 

'      .002500 

.000200 

14,200 

1        71,000 

1      .002567 

.000067 

13.400 

1        67,000 

;      .003467 

.000900 

13,600 

68,000 

.006667 

.003200 

13.800 

69,000 

'      .  009667 

14,000 

1        70,000 

.0100 

.000333 

14,400 

72.000 

.0133 

.0033 

15,200 

1        76,000 

.0167 

.0034 

16,000 

80,000 

.0200 

.0033 

16,800 

84,000 

.0233 

.0033 

17,600 

88,000 

.0267 

.0034 

18,400 

92,000 

.0300 

.0033 

19,200 

96,000 

.0367 

.0067 

20,000 

1       100,000 

.0433 

.0066 

20,800 

1      104,000 

.0500 

.0067 

21,600 

>      108,000 

.0033 

.0133 

22,400 

112,000 

,      .0867 

.0234 

22,660 

113, 300 

1      .  1167 

.0300 

Permanent  I S"*'*'®"*^®! 
rl7  permanent 

•®*-        I        net. 


Remarks. 


Inch.  Inch.       \ 

0.  0.  I  Initial  load. 


0 
6 


Elastic  limit. 
LoadfeU. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section .pounds..  113,300 

Elastic  limii  per  square  inch  of  originafsoction do . . .    70, 000 

Elongation  per  inch  after  rupt ure inch . .      .  1967 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  002500 

Red uction  in  diameter  at  point  of  rupture do. . .        .135 

Reduction  iu  area  after  rupture,  per  cent  of  original  section 46. 2 

Position  of  rupture -• 1".  3  from  neck 

Character  of  broken  surface fine  silkv 

Elongation  of  inch  sections ".27*,  ".21,  ".11 


ROLLED  BIFLE-BABREL   STEEL. 
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EOLLED,  EBHEATED  IN  6AS  FuRNAOE,  AKD  ANNBALED  IN 

Charcoal. 


Marks,  490  B. 

Diameter,  ^'.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3''. 


No.  5486. 


Applied  loads. 

Eloiieation 
per  mob. 

SnooesBive 
elongation 
per  inch. 

Permanent 
set. 

Sncoessive 

permanent 

set 

Bemarks. 

TotaL 

Per  M  oare 
incn. 

Pounds, 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
11,800 

12,000 

12,200 
12,400 
12,600 
12,800 
13,600 
14.400 
15,200 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21.600 
21,880 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 
59,000 

60,000 

61,000 
62,000 
68,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
108,000 
100,400 

Inch. 
0. 

.000138 
.000383 
.000700 
.001067 
.001483 
.001800 
.002188 
/    .002238 
\    .007167 
.007867 
.006488 
.009000 
.009688 
.0138 
.0167 
.0200 
.0288 
.0267 
.0800 
.0867 
.0488 
.0600 
.0600 
.0800 
.1100 

Inch. 
0. 

.000183 
.000200 
.000867 
.000367 
.000366 
.000367 
.000838 
.000100 
.004934 
.000700 
.000666 
.000567 
.000638 
.003667 
.0034 
.0038 
.0088 
.0084 
.0083 
.0067 
.0066 
.0067 
.0100 
.0200 
.0800 

Inch, 
0. 
0. 

Ineh. 
0. 

Initial  load. 
ElasUclimit 

Tensile  strength. 

.000088 

.000088 

General  summary. 


Otentilaatrvigth  per  squiie  inch  of  original  section pounds..  109,400 

Slaetio  limit  per  square  inch  of  originu section do...    69,000 


Elastic  limit  per  square  inch  of  originu section do... 

Elongation  per  incA  after  mptore inch.. 

ISOongatlon  per  inch  under  snain  at  elastic  limit do... 


109,400 
69,C 
.1988 
002138 
085 


Bednction  in  diameter  at  point  of  rapture do.  

Beduotion  in  area  after  rapture,  per  cent  of  original  section 80.7 

Position  of  rupture r'.26  fttmi  neok 

Character  of  broken  surface granular,  60  per  cent;  silky  eccentric  spot,  40  per  cent 

Eloiigatlon  of  inch  sections ".17, ''.»%  ".18 

H.  Doc.  131 6 
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ROLLED  BIFLE-BABREL   STEEL. 


No.  5487. 


Marks,  490  M. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  load: 

EloQMtlon 
perlnch. 

SnooeMive 

Permanent 
set. 

Sacoesaive 
set. 

Total. 

Per  eqaare 
inoh. 

elongation 
perlnch. 

Remarks. 

Pound*. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
13,000 

12,800 
13,000 
13,200 
14,400 
15,200 
16,000 
16,800 
17,600 
18,400 
10,200 
20,000 
20,800 
21,600 
22,400 
22,900 

Pound*. 
1.000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 
65,000 

64,000 
66,000 
66,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100.000 
104.000 
108,000 
112,000 
114,500 

Ineh. 
0. 
.000183 
.000800 
.000667 
.001088 
.001367 

Inch. 
0. 

.000133 
.000167 
.000367 
.000366 
oooasA 

Inch. 
0. 
0. 

Inch. 
0. 

• 
Initial  load. 

Elastic  limit. 
Load  fell. 

.001788    1      .000866 
.002067    '      .000384 

0. 

.006667 
.007200 
.008667 

.003400 
.001538 

.  0183    -           OOAitta 

.0167 
.0200 
.  0283 
.0267 
.0800 
.0367 
.0433 
.0600 
.0600 
.0767 
.1333 

0034'  - 

.008» 
.0088 
.0034 
.0088 
.0067 
.0066 
.0067 
.0100 
.0167 

.0566 

TensUe  strength. 

Creneral  §ummary^ 

Tensile  stzengthper  square  inch  of  original  section pounds..  114,500 

Elastio  limit  per  square  inch  of  original  section do...    66,000 

Elongation  per  inch  after  rapture inch..      .1733 

Elongation  per  inch  under  strain  at  elastic  limit do...  .008267 

Reduction  In  diameter  at  point  of  rupture do...       .166 

Redaction  in  area  after  rnptuxe,  per  cent  of  original  section 37.1 

Position  of  rapture I"  .6fromneok 

Charaoterof  broken  surface flneailkj 

Slongationof  inch  sections ".  13,  ".  29*,  <«.  10 


BOLLED   RIFLE-BARREL   STEEL.  83 

BOLLED,  BEHEATED  IN  GAS   FURNAOEy  AND  ANNEALED   IN   LiME. 

No.  6488. 
Marks,  491  B. 
Diameter,  ''.505. 
Sectional  area,  .20  square  inch. 
Ganged  length,  3''. 


Applied  loads. 

Elonfffttion 
permch. 

SaooessiTe 

Permanent 
set. 

Saocesslve 

permanent 

set. 

Bemarka. 

Total. 

Persqaare 
inoli. 

elongation 
per  laeh. 

Powndi. 
200 
1,000 

Pounds. 
1,000 
K  fifln 

Ineh. 
0. 

.000188 
.000888 
.000667 
.001068 
.001867 
.001700 
.002088 
.002838 
.002500 

.004000 

.006883 

.008667 

.0100 

.0188 

.0200 

.0238 

.0267 

.0800 

.0388 

.0400 

.0467 

.0567 

.0700 

.1800 

Ineh. 
0. 

.000138 
.000200 
.000334 
.000306 
.000334 
.000338 
.000383 
.000300 
.000167 

.001500 

.002888 

.001834 

.001883 

.0033 

.0067 

.0033 

.0034 

.0083 

.0038 

.0067 

.0067 

.0100 

.0133 

.0600 

Ineh. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Xlaatic  limit. 
Load  fell. 

Tensile  strength. 

2,000            10,000 
4,000             20  OOA 

5;  000 

8,000 
10,000 
12.000 
18,800 
14,000 

13,200 
18,400 
13.000 
14,000 
16,200 
16.000 
16,800 
17.600 
18,400 

80,000 
40,000 
50,000 
60.000 
60,000 
70,000 

66,000 
67,000 
08,000 
70,000 
76,000 
80,000 
84,000 
88,000 
09.000 

0. 

10, 200            06. 000 

20,000 
20,800 
21,600 
22,400 
23,120 

100.000 
104,000 
108,000 
112,000 
115,600 

General  eummary, . 

Tensile  strength  per  square  inch  of  original  section pounds..  115,600 

Elastio  limit  per  square  inch  of  original  section do...    60,000 

Elongation  per  inch  after  rupture ., inch..      .1667 

Blongation  per  inch  under  strain  at  elastic  limit do...  .002888 

Beduotion  in  diameter  at  point  of  rupture ,......., , do...       .115 

Beduotion  in  area  after  rupture,  per  cent  of  original  section 40.8 

Position  of  rupture i 1".  16  firam  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ".24*.  ".17,  ".09 
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ROLLED  RIFLE-BARBEL  STEEL. 


No.  5489. 


Marks,  491  M. 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3''. 


AppUed  loads. 

EloDsatioii 
per  mcb. 

SncoeBsiTe 
elongatioii 
perlnch. 

Permaaent 
set. 

Snocessive 

Remarks. 

Total 

Per  sqnan 

permanent 
set. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
18,000 
14,000 
15,000 

14,400 
14,600 
15,200 
16,000 
16,800 
17,600 
18,400 
19.200 
20.000 
20,800 
21,600 
22,400 
23,200 
28,620 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60,000 
65,000 
70,000 
75,000 

72,000 
73,000 
76,000 
80,000 
84,000 
88,000 
92,000 
06,000 
100,000 
104,000 
108,000 
112,000 
116,000 
118,100 

Inch. 
0. 

.000188 
.000300 
.000667 
.001000 
.001867 
.001738 
.002067 
.002288 
002400 
.002600 

.009000 

.0188 

.0167 

.0200 

.0233 

.0267 

.0300 

.0367 

.0438 

.0600 

.0600 

.0888 

.1267 

Inch. 
0. 

.000188 
.000167 
.000867 
.000388 
.000867 
.000366 
.000884 
.000166 
.000167 
.000200 

.006733 

.002667 

.0048 

.0084 

.0033 

.0033 

.0034 

.0033 

.0067 

.0066 

.0067 

.0100 

.0233 

.0434 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
LoadfelL 

Tensile  strength. 

0. 

0. 



Gmer€tl  iummary. 

Tensile  strength  per  square  incn  of  oriffinal  seotion • •• poniids..  118,100 

Elasticlimit  per  saoare inch  of  originaTsection do...    75,000 

Elongation  per  inch  after  rapture — .*. inch..      .1800 

Blongation  per  inch  under  strain  at  elastic  limit do...  .002600 

Seduction  in  diameter  at  point  of  rupture do...       .125 

Beductioninareaafterruptnre,  per  cent  of  original  section 43.8 

Position  of  rupture l".04fromneok 

Character  of  oroken  surfiMse fine  silky 

Elongation  of  inch  sections "40,  ".14,  ".80* 


ROLLED   BIFLE-BARBEL   STEEL. 
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BOLLED,  Reheated  in  Open  Coke  Fibs  to  Light  Ohebby 
GoLOBy  AND  Annealed  in  Chabgoal. 


Marks,  492  B. 

Diameter,  ''.505. 

Sectional  area,  .20  sqaare  inch. 

Oauged  length,  3''. 


No.  5490. 


Applied  iMMlB. 

SacceMive 

Pem  anent 

Saooeaaive 

Total. 

^er  square 
incb. 

perlnoli. 

elongation 
per  inch. 

set. 

permanent 
set. 

Aemarks. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8.000 
10,000 
12,000 
12.200 
12,400 
12,600 
12,800 
18,000 
18,200 
18,400 
18,600 
13,800 
14,000 
15,200 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
23,200 
24,000 

24,800 

Pounds. 

1,000 

5,000 

10,000 

20,000 

80,000 

40,000 

50,000 

60,000 

61,000 

62,000 

63.000 

64,000 

65,000 

66,000 

67,000 

68,000 

69,000 

70,000 

76,000 

80,000 

84,000 

88,000 

92,000 

90,000 

100,000 

104,000 

108,000 

112,000 

116,000 

120,000 

124,000 

Ineh. 
0. 

.000100 
.000800 
.000667 
.001000 
.001333 
.001667 
.002033 
.002100 

:002583 
.003467 
.004500 
.005367 
.005933 
.006300 
.006933 
.007700 
.0133 
.0167 
.0167+ 
.0200 
.0233 
.0267 
.0300 
.0388 
.0367 
.0433 
.0500 
.0633 
/    .0967 
I    .1133 

Ineh. 
0. 

.000100 
.000200 
.000367 
.000883 
000333 
!000334 
.000366 
.000067 
.000200 
.000238 
.000984 
.001033 
.000867 
.000566 
.000867 
.000683 
.000767 
.0066 
.0084 
.0000+ 
.0083 
.0033 
.0034 
.0033 
.0033 
.0034 
.0066 
.0067 
.0133 
.0334 
.0166 

Inch. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

0. 

Elaatio  limit 

Tensile  strength. 



General  eummary. 

Tenaile  strength  per  square  inch  of  original  section pounds..  124,000 

Elaatio  limit  per  sqaare  inch  of  original  section do...    61,000 

Elongation  per  inch  after  roptnre inch..      .1100 

Elongation  per  inch  ander  strain  at  elastic  limit do...  .002100 

Bednction  in  diameter  at  point  of  rapture do...       .045 

Eedaction in  area  after  rupture,  peroentof  original  section 16.9 

Position  of  ruptare ".7  from  neck 

Character  of  broken  surfbce fine  granular,  radiaUng  from  the  center 

Elongation  of  inch  sections ".15*,  ".10,  ".08 
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ROLLED   RIFLE*BAKREL  8TEEL. 


Marks,  492  M. 

Diameter,  ^'.505. 

Sectionskl  area,  .20  square  inch. 

Gauged  length,  3'^. 


No.  5491. 


Applied  loads. 

SaooesaiTe 

Permanent 
set. 

Snooesalve 

set. 

Remarks. 

ToUl. 

Per  eoaare 

^r  fiJJh*°  elongation 
P~^^^-      perlncb. 

Pottnds. 
200 
1,000 
2,000 
4,000 
6,000 
8.000 
10,000 
12,000 
13,000 
13,200 
13,400 
13,600 
13,800 
14,000 
14,200 
14,400 
14,600 
14,800 
15,200 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
23,200 
24.000 
24,650 

Poundt, 

1,000 

5.000 

10,000 

20,000 

30,000 

40,000 

50,000 

60,000 

65,000 

66.000 

67.000 

68,000 

60,000 

70,000 

71,000 

72,000 

73,000 

74,000 

76,000 

80.000 

84,000 

88.000 

92.000 

96,000 

IOCS  000 

104.000 

108,000 

112,000 

116,000 

120,000 

123.250 

Ineh. 
0. 

.000167 
.000900 
.000683 
.001000 
.001967 
.001700 
.002093 
.002233 
.002433 
.003667 
.004833 
.006000 
.WBS33 
.007433 
.007867 
.008500 
.000133 
.0100 
.0183 
.0167 
.0200 
.0238 
.0267 
.0300 
.0338 
.0367 
.0433 
.0583 
.0667 
.1000 

Ineh, 
0. 

.000167 
.000133 
.000833 
.000867 
.000387 
.000633 

!000200 

.000200 

.001134 

.001266 

.001167 

.000833 

.000600 

.000434 

.000633 

.000633 

.000867 

.0083 

.0034 

.0083 

.0033 

.0034 

.0038 

.0038 

.0034 

.0066 

.0100 

.0134 

.0333 

Inch. 
0. 
0. 

Ineh. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

----. 

0. 



General  summary. 

Tensile  strength  per  square  inch  of  original  seetion pounds..  129,250 

Slastio  limit  per  square  inch  of  oflginu  section do...    65,000 

Elongation  per  inch  after  rupture. inch..      .1067 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002883 

Bednction  m  diameter  at  point  of  rupture do...       .065 

Beduction  in  area  after  rupture,  per  cent  of  original  section 20.5 

Position  of  rupture ".5  from  neck 

Character  of  broken  suifsoe fine  granular,  radiating  from  an  eocentric  spot 

Elongation  of  inch  sections ".16*.  ".09,  ".07 


ROLLED  RIFLE-BiLBBEL  STEEL. 
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BOLLEDy    BEHEATED    IN     OPKN    GOEE    FiBE    TO    LlOHT    OHEBBY 

Color,  and  Annealed  in  Lime. 


Marks,  493  B. 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


No.  6492. 


Applied  loads. 

Elonsation 
permoh. 

Saooessive 

eloneation 

perlnoh. 

Permanent 
set. 

SaooesaiTe 

permanent 

set. 

Total. 

Per  Maare 
inch. 

Pounda. 
200 
1,000 
2,000 
4.000 
6.000 
8,000 
10,  (KK) 
12.000 
13,400 
13.600 
13,800 
14.000 
14,200 
14,400 
15,200 
16,000 
16,800 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
23,200 
24,000 
24,800 
25,460 

Poundt. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 
67,000 
68,000 
09,000 
70,000 
71,000 
72,000 
76,000 
80,000 
84,000 
92,000 
96,000 
100,000 
104,000 
108,000 
112,000 
116,000 
120,000 
124,000 
127,300 

Inch. 
0. 

.000188 
.000800 
.000633 
.001000 
.001333 
.001700 
.002033 
.002300 
.002667 
.008633 
.004867 
.006600 
.006388 
.0100 
.0133 
.0167 
.0200 
.0238 
.0267 
.0300 
.0338 
.0367 
.0433 
.0500 
.0638 
.0900 

Inch. 
0. 

.000138 
.000167 
.000883 
.000367 
.000333 
.000367 
.000333 
.000267 
.000367 
.000966 
.001234 
.000783 
.000738 
.003667 
.0033 
.0034 
.0038 
.0038 
.0034 
.0033 
.0033 
.0034 
.0066 
.0067 
.0133 
.0267 

Inch, 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elaaticlimit. 

Tensile  strength. 

:::::";::":::::::::::: 

0. 

General  tummary. 


Tensile  Btroigfh  per  square  iaoh  of  original  aeotion pounds. 

Elasticlimit per  sqoare inch  of  originaisection do.. 

Elongation  per  inch  after  raptore «.inch. 

Elongation  per  inch  under  strain  at  elastic  limit do.. 

Bednction  In  diameter  at  point  of  rupture do...       .066 

Beductlon  in  area  after  rupture, per  cent  of  original  section 90.5 

Position  of  rupture ".561^mneok 

Character  of  broken  surfiMe fine  granular,  radiating  fhmi  a  point  near  the  center 

Elongation  of  inch  sections ".07, ''.08, 'M7* 
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ROLLED  BIFLE-BABREL  STEEL. 


No.  6493. 


Marks,  493  M. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  3'^ 


Applied  load*. 

Elonntioii 
per  inch. 

SucoeMive 
elongation 
per  inch. 

Permanent 
aet. 

SaooMflive 

Remark*. 

TotaL 

Peraqiiare 
inoL 

aet. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8.000 
10,000 
12,000 
13,000 
13,200 
13,400 
13,600 
13.800 
14,000 
14,200 
14,400 
14,600 
14,800 
15,000 
15,200 
16,000 
16,800 
17,600 

Pounds, 
1,000 
5,000 
10,000 
20,000 
80,000 
40.000 
50,000 
60,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
71,000 
72,000 
73,000 
74.000 
75,000 
76,000 
80,000 
84,000 
mono 

Inch, 
0. 

.000138 
.000383 
.000700 
.001038 
.001400 
.001788 
.002100 
.002300 
.002438 
.002867 
.004067 
.004667 
.005867 
.006667 
.006068 
.006538 
.007300 
.007883 
.008467 
.0183 
.0167 

Insh. 
0. 

.000138 
.000200 
.000867 
.000383 
.000867 
.000383 
.000367 
.000200 
.000188 
.000434 
.001200 
.000600 
.000700 
.000300 
.000366 
.000500 
.000767 
.000538 
.000684 
.004833 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 

Elastic  limit. 

' 

Tensile  strength. 

1 

1 



.0200               0033 

19.  200             OA.  000 

.0283 
.0267 
.0800 
.0333 
.0400 
.0467 
.0.'>67 
.0700 
.0967 

.0033 
.00!)4 
.0033 
.0033 
.0067 
.0067 
.0100 
.0138 
.0267 

20,000 
20,800 
21,600 
22,400 
23,200 
24.000 
24.800 
25,180 

100,000 
104,000 
106.000 
112.000 
116,000 
120,000 
124,000 
125,900 

General  summary. 

Tensile  strength  per  square  inoh  of  original  section pounds.. 

Elastic  limit  per  sqnare  inch  of  originM  section do... 

Elongation  per  incn  after  mptare inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do. . . 

Reduction  in  diameter  at  point  of  rupture do... 

Seduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture ".70  from  neck 

Character  of  broken  surface fine  granular,  radiating  from  a  dull  silky  center 

Elongation  of  inch  sections M7*.  ".09,  ".07 


125,900 

65,000 

.1100 

.002300 

.045 

16.9 
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BOLIiED,  BeHEATSD  IN  OAS   FUBNAGE,  ANNEALED    IN    GHABGOAL, 

Heated  in  Open  Coke  Fibe  to  Light  Ghebbt  Oolob,  and 
Annealed  in  Chabcoal. 


No.  5494. 


Marks,  494  B. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  3". 


Applied  loads. 

Elongation 
perlnch. 

Saooessive 
elongation 
perlnch. 

Permanent 
set 

Snccessive 
set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12.000 
12,800 
18,000 

12,600 
12,800 
13.000 
lit  200 
14,000 
1^200 
1(1,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
22,450 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60.000 
64,000 
65,000 

63,000 
64,000 
6d,000 
66,000 
70,000 
76,000 
80.000 
84,000 
88,000 
02,000 
06.000 
100,000 
104,000 
108,000 
112.000 
112,250 

Inch. 
0. 

.000133 
.000333 
.000667 
.001000 
.001333 
.001667 
.002000 
.002133 
.002238 

.003133 

.006167 

.008967 

.000667 

.0133 

.0200 

.0233 

.0267 

.0300 

.0833 

.0400 

.0467 

.0567 

.0667 

.1000 

.1200 

Inch. 
0. 

.000133 
.000200 
.000334 
.000333 
.000383 
.000334 
.000333 
.000133 
.000100 

.000900 

.003034 

.002800 

.000700 

.003633 

.0067 

.0033 

.0034 

.0033 

.0063 

.0067 

.0067 

.0100 

.0100 

.0383 

.0200 

Inch. 
0. 
0. 

Inoh. 

0. 

Initial  load. 

Elastic  limit. 
Load  feU. 

Tensile  strength. 

6. 
0. 

1 

1 

1 

I 

1 

General  summary, 

Teottlle  strength  per  square  inch  of  original  section pounds..  112.250 

Elastic  limit  per  souare  inch  of  original  section do...    64,000 

Elongation  per  incn  after  ruptnre inch..      .1767 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002133 

Beduotion  in  diameter  at  point  of  rupture do...        .095 

Reduction  in  area  after  rupture,  per  cent  of  original  section 84.0 

Poaition  of  rupture l".6fhBnneck 

Character  of  broken  surface silky,  interspersed  with  fine  granulation 

Elongation  of  inch  sections "-12,  ".27*.  ".14 
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ROLLED   BIFLE-BARREL   STEEL. 


Marks,  494  M. 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  3''. 


No.  5495. 


Applied  loMls. 

Elongation 
per  inch. 

Snicceaaive 
elon^tion 
per  inch. 

Permanent 

Mt. 

Snceeeaive 
permanent 

set. 

Remarks. 

Total. 

PersQuare 
inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10.000 

11,000 

12,000 

13,000 

12,800 
13,000 
13,200 
14,400 
15,200 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
22,570 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 
66,000 
60,000 
65.000 

64,000 
66,000 
66,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
108,000 
112,000 
U2,850 

Inch. 
0. 

.000167 
.000333 
.000700 
.001067 
.001400 
.001767 
.002000 
.002133 
.002338 

.005133 

.006800 

.009000 

.0133 

.0200 

.0233 

.0267 

.0800 

.0883 

.0867 

.0467 

.0533 

.0667 

.1000 

.1167 

Inch. 
0. 

.000167 
.000166 
.000067 
.000667 
.000383 
.000367 
.000283 
.000133 
.000200 

.002800 

.001667 

.002200 

.0048 

.0067 

.0088 

.0084 

.0033 

.0083 

.0084 

.0100 

.0066 

.0134 

.0383 

.0167 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Load  feU. 

0. 

General  summary. 

Tensile  itrengfhpsrMiTUuroiikeh  of  original  section... ....•••»••.• pounds..  112,860 

Elastic  limit  per  sauare  inch  of  oiiginu  section do...    66,000 

Elongation  per  inon  after  mptore inch..      .1700 

Elongation  per  inch  under  steain  at  elastic  limit do...  .002833 

Reduction  in  diameter  at  point  of  rupture do...       .005 

Reduction  in  aroa  after  rupture,  per  cent  of  original  section 84.0 

Position  of  rupture 1".68  fh>m  neok 

Character  of  broken  surface silky,  with  a  trace  of  granulation 

Elongation  of  inch  sections ".12,  ".27*,  ".12 
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BOLLED,  BeHEATED  IN  GAS  FuRNAOE,  ANNEALED  IN  CHAROOAL, 

Heated  in  Open  Coke  Fire  to  Light  Cherry  Color,  and 
Annealed  in  Lime. 


Marks,  495  B. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  3". 


No.  5496. 


Applied  loads. 

EloDffation 
per  Inch. 

Saccessire 
elongation 
perlnoh. 

Permanent 
■et. 

Sncoeaaive 
set. 

Remarks. 

Total. 

Perwiuare 
inch. 

Pounds. 

200 

1,000 

.    2,000 

4,000 

6,000 

8,000 

10,000 

12.000 

18,200 

13,400 

12,800 
13,000 
13,200 
14,400 
15.200 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
23,200 
23.280 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
66,000 
67.000 

64,000 
65,000 
66.000 
72.000 
76,000 
80,000 
84,000 
88,000 
92,000 
06,000 
100,000 
104,000 
108,000 
112.000 
116,000 
116,400 

Inch, 
0. 

.000138 
.000300 
.000667 
.  001033 
.001400 
.001733 
.002100 
.002267 
.002467 

.004100 

.007783 

.008800 

.0138 

.0167 

.0200 

.0233 

.0267 

.0600 

.0388 

.0400 

.0483 

.0500 

.0667 

.0900 

.1067 

Inch. 
0. 

.000138 
.000167 
.000367 
.000366 
.000367 
.000383 
« 000367 
.000167 
.000200 

.001688 

.003633 

.000567 

.0050 

.0034 

.0083 

.0033 

.0034 

.0088 

.0033 

.0067 

.0033 

.0067 

.0167 

.0283 

.0167 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Load  fell. 

6. 

• 

Tensile  strength. 

General  summary, 

Temtile  strength  per  square  inch  of  oriffinal  section pounds..  116,400 

Elastio  limit  per  so oare  inch  of  originM  section do...    66,000 

Elongation  per  inch  aftermptnre inch..   '  .1509 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002367 

Beduction  in  diameter  at  point  of  rupture , do,..       .085 

Reduction  in  area  after  rupture,  per  cent  of  original  section 30.7 

Position  of  rupture ".95flromneck 

Character  of  hroken  surface silky,  Interspersed  with  fine  granulation 

Elongation  of  inch  sections ".09,  ".12,  ".24* 
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ROLLED   BIFLE-BABBEL   STEEL. 


Marks,  495  M. 

Diameter,  ''.505. 

Sectional  area,  .20  sqaare  iDch. 

Gauged  length,  3''. 


No.  5497. 


AppUed  loads. 

Elonffation 
perlnoh. 

Saccessive 
eloDgation 
perlnch. 

Pennanent 
set. 

SaoooMive 

Seinarks. 

Total. 

Per  square 
inck. 

permanent 
set. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
13,000 
13,800 

13,600 
13.800 

14,000 

14,400 
16,200 
16,000 
17,600 
18,400 
19,200 
20,000 
20,800 
21.600 
22,400 
22,420 

Pounds. 
1,000 
5,000 
10.000 
20,000 
30,000 
40,000 
50.000 
60,000 
65,000 
69,000 

68,000 
69,000 

70,000 

72,000 
76,000 
80,000 
88.000 
02,000 
96,000 
100,000 
104,000 
108,000 
112,000 
112,100 

Inch. 
0. 

.000183 
.000300 
.000667 
.001000 
.001333 
.001067 
.002088 
.002200 
.002367 

.002833 

.008267 
/    .004300 
\    .009633 

.0138 

.0167 

.0200 

.0233 

.0267 

.0333 

.0367      • 

.0433 

.0533 

.0667 

Inch, 
0. 

.000133 
000167 

Ineh. 
0. 

Ineh, 
0. 

Initial  load. 

Elastic  Umit, 
LoadfeU. 

Tensile  strength. 

.000367 
.000383 
.000333 

.000834 
.000366 
.000167 
.000x67 

.000466 

.000434 

.001033 

.005533 

.003467 

.0034 

.0038 

.0033 

.0034 

.0066 

.0084 

.0066 

.0100 

.0134 

0. 

1 

General  iummary. 

Tensile  strength  per  sqnaie  inch  of  original  section ponnds..  112,100 

Elastic  limit  per  square  inch  of  originid  section do...    60,000 

Elongation  per  inch  after  rapture inch..      .1167 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002867 

Seduction  in  diameter  at  point  of  rupture do...       .125 

Seduction  in  area  after  rupture,  percentof  original  aection 48.3 

Position  of  rupture ".25  from  neck. 

Character  of  broken  surface exceedingly  fine  granular,  radiating  from  a  point  near  the  center; 

cnp-shaped  ends. 
Elongation  of  inch  sections ".04,  ".05,  ".26* 
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Rolled,  Annealed  in  Ohargoal,  Heated  in  Open  Coke  Fire 
TO  Light  Cherry  Color,  and  Annealed  in  Charcoal. 


No.  5498. 


Marks,  496  B. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3'^ 


Applied  l<Md«. 

Elon^mdon 
per  inch. 

Pertiuui«iit 

■et. 

SacMvuiTS 
permuifiiit 

ReuurkH, 

Total. 

Persquu« 
inch. 

Pounds. 

200 

1,000 

2,000 

4.000 

6,000 

8.000 

10,000 

11,000 

12,000 

13,000 

18,200 

13,400 

18,600 

14,400 

15,200 

10,800 

17,600 

18,400 

19,200 

20,000 

20,800 

21.600 

22,400 

23.200 

23,960 

Pound  t. 

1,000 

5,000 

10,  WO 

20.000 

80,000 

40,000 

60,000 

55,000 

.      60,000 

65,(i<KI 

66,000 

67,000 

68,000 

72,000    , 

76,000 

84,  (KW 

88,000 

92,000 

96,000 

100,000 

104,000 

108,000 

112,000 

116,000 

119,800 

Inch. 
0. 

.000167 
.000333 
.000667 

.ooiuoo 

.001333 
.001700 
.001867 
.002033 

.004  000 

.006100 

.  0081^7 

.0133 

.0167 

.0200 

.0233 

.0267 

,03(10 

.0^33 

.0400 

.0467 

.0588 

.0667 

.1188 

0. 
.000167 

0. 
0. 

Inch. 

0. 

Tensfle  8tr«ngth. 

.000166 
.000334 

000333 

.000367 
.000167 
.000166 

.0O17S3 

.002100 

.002367 

.005133 

.0034 

.00^3 

.0033 

.0034 

.0033 
.0067 
.0067 
.0066 
.0134 
.0466 

0. 

0. 

,„, ,, 

:;;::::;:::::::::: 



General  iummary. 

Tensile  strength  i>er  sqnare  inch  of  orieinid  section ponnds..  119,800 

Elastic  limit  per  square  inch  of  originnlsection do...    65,000 

£longat4on  per  Inon  after  mptnxe inch..      .1500 

Elongation  per  inch  nnder  svain  at  elastic  limit do...  .002267 

Reduction  in  diameter  at  point  of  rapture do...       .075 

Reduction  in  area  after  rapture,  per  cent  of  original  section 27.4 

Position  of  rupture ".9  from  neck 

Character  of  broken  surface silky  and  fine  granulation  interspersed 

Elongation  of  inch  sections ''.22*, '^l8,  ".10 
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ROLLED   RIFLE-BARREL   STEEL. 


Ko.  5499. 


Marks,  496  M. 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3''. 


Applied  loads. 


Total. 


Per  square 


rsqua] 
inoiu 


Blonffation 
per  inch. 


Sfwceaaiveip  J  Saooeasive 

elongation  '^"'^rJJ"*'  permanent 
per  Inch.  set. 


Remarka. 


Poundt. 
200 
1.000 
2,000 
4,000 
6,000 
8,000 
10,000 
12.000 
13.000 
13,000 
13,800 

12.800 
13,000 
13,200 
13,400 
13,000 
14,400 
16,200 
18.000 
17,800 
18,400 
19,200 
20,000 
20,800 
21.600 
22,400 
23,200 
23,810 


P<mndM. 
1,000 
6,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
65,000 
68,000 
60,000 

64,000 
66,000 
60.000 
07,000 
68,000 
72,000 
76,000 
80,000 
88,000 
92,000 
06,000 
100,000 
104,000 
108,000 
112.000 
116,000 
119,050 


Inch. 
0. 

.000133 
.000300 
.000667 
.001088 
.001867 
.001700 


.002283 
.002367 
.008000 

.008100 

.008367 

.004100 

.005A33 

.009167 

.0133 

.0167 

.0200 

.0283 

.0267 

.0300 

.0367 

.0400 

.0467 

.0567 

.0700 

.1133 


Inch. 
0. 

.000133 
.000167 
.000867 


Inch, 
0. 
0. 


Inch. 


.000334 
.000883 
.000367 
.000166 
.000134 
.000633 

.000100 

.000267 

.000783 

.001833 

.008234 

.004133 

.0034 

.0033 

.0033 

.0034 

.0033 

.0067 

.0033 

.0067 

.0100 

.0133 

.0433 


0 


Initial  load. 


'  Elasticliinit. 
Load  feU. 


Tensile  strength. 


General  eummary. 

Tensile  atrength  per  sqiure  inch  of  original  section poiuds..  119,050 

Elastic  limit  per  square  inch  of  origins  section do...    68,000 

Elongation  per  inch  after  rupture inch..      .1767 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002367 

Reduction  in  diameter  at  point  of  rupture do...       .086 

Rednctiou  in  area  after  rupture,  per  cent  of  original  section 80.7 

PoslUonoi^  rupture 1".4  fromnech 

Character  of  hroken  surface silky  and  fine  granulation  interaperaed 

Elongation  of  inch  sections ".13,  ".24*,  ".16 
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BoLLED,  Annealed  in  Ghabgoal,  Heated  in  Open  Coke  Fibb 
TO  LiaHT  Chebby  Oolob,  and  Annealed  in  Lime. 


Marks,  497  B. 

Diameter,  ".505. 

BectioDal  area,  .20  square  ino^ 

Ganged  length,  3''. 


Ko.  5500. 


Applied  loads. 

Elonntion 

Saccewive 

Permanent 
set. 

Snooessive 

permanent 

set. 

Kemarks. 

Total. 

Per  Boaare 
inch. 

elongation 
perlnch. 

Pound*. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
12,000 
12,800 

12,400 
12,600 
12,800 
13,000 
13,200 
13,400 
13,600 
13,800 
14,000 
14,400 
15,200 
16,000 
16,800 
17,600 
18,400 
10,200 
■  20,000 
20,800 
21.600 
22,400 
23,200 
24,000 

P<mnds. 
1,000 
5,000 
10,000 
20,000 
80.000 
40,000 
50,000 
60,000 
61,000 
64,000 

62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
60,000 
70.000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
06,000 
100,000 

104,  ooa 

108,000 
112, 000 
116, 000 
120,000 

Inch. 
0. 

.000167 
.000333 
.000667 
.001033 
.001367 
.001700 
.002067 
.002233 
.002600 

.002833 

.003467 

.005033 

.005467 

.006300 

.006600 

.007267 

.007933 

.008600 

.0100 

.0133 

.0167 

.0200 

.0233 

.0267 

.0300 

.0333 

.0367 

.0433 

.0500 

.0633 

.0967 

Inch. 
0. 

.000167 
.000166 
.000334 
.000366 
.000334 
.000333 
.000367 
.000166 
.000267 

.000333 
.000634 
.001566 
.000484 
,.000833 
.000300 
.000667 
.000666 
.000667 
.0014 
.0033 
.0034 
.0033 
.0033 
.0034 
.0033 
.0083 
.0084 
.0066 
.0067 
.0133 
.0334 

Inch, 
0. 
0. 

Ineh. 
0- 

Initial  load. 



1 

Elastic  Umit 
Load  fell. 

1 

0. 
.000083 

*"".  606033" 



Tensile  strength. 



General  Bummary, 

Tentile  strength  per  square  inch  of  original  section pounds..  120,000 

Blastio  limit  per  souare  inch  of  original  section do...    63,000 

Blongation  per  incn  after  rupture inch..      .1333 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002233 

Seduction  in  diameter  at  point  of  rupture do...       .075 

Seduction  in  area  after  rupture,  per  cent  of  original  section 27.4 

Position  of  rupture ".9  from  neck 

Character  of  broken  surface fine  granular  dull  silky  eooentric  spot 

EloDgstlon  of  inch  seoUons ".08.  ".12.  ".20* 
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ROLLED   RIFLE-BARREL   STEEL. 


Marks,  497  M. 

Diameter,  ".505. 

Sectional  area,  .20  sqaare  inch. 

Ganged  length,  3". 


No.  5501. 


AppUed  loMls. 

Eloneation 
perlneh. 

SncoeMire 
eloneatioii 
perlneh. 

Permanent 
aet. 

Sncceaaive 

permanent 

set. 

Remarks. 

ToUL 

Per  square 
inoh. 

Pounds. 

200 

1.000 

2.000 

4,000 

6,000 

8,000 

10,000 

12,000 

18,000 

13,800 

14,000 

14,200 
14,400 
15,200 
16.000 
16,800 
17,600 
18.400 
19.200 
20.000 
20,800 
21,600 
22.400 
28,200 
24.000 
24,620 

Pounds. 
1.000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 
66,000 
69,000 

70,000 

71,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
108,000 
112,000 
116,000 
120,000 
128,100 

Inch. 
0. 
.000188 

!000667 
.001000 
.001367 
.001700 
.002087 
.002267 
.002433 
r    .002833 

!005600 

.006738 

.0100 

.0133 

.0167 

.0200 

.0283 

.0267 

.0800 

.0883 

.0400 

.0433 

.0667 

.0783 

.1183 

0. 

.000188 
.000200 
.000834 
!000383 
.000367 
.000888 
.000867 
.000200 
.000166 
.000400 
.001100 
.001667 
.001238 
.008267 
.0083 
.0034 
.0033 
.0088 
.0084 
.0083 
.0083 
.0067 
.0088 
.0184 
.0166 
.0400 

IneK 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastio  limit. 

Tensile  strength. 

0. 

General  eummary. 

ToiiUe  ttrength  per  square  inoh  of  original  seotion pounds..  128,100 

Blasticlimit  per  sauare  ineh  of  original  section do...    69,000 

Elongatfon  per  inon  after  rupture inch..     .1667 

Elongation  per  inoh  under  strain  at  elastio  limit do...  .002483 

Beduetionm  diameter  at- point  of  rupture do...       .105 

Eeduotion  in  area  after  rupture,  per  cent  of  original  section 37.1 

Position  of  rupture l"fhMnneok 

Chancier  of  broken  surface silky,  with  trace  of  granulation 

Xl«ngationof  inch  sections ".2o*,  ".14,  ".10 


ROLLED  BIFLE-BARREL  STEEL. 
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BOLLED,    Al^NEALED   IN    AlR,  HeATED    IN    OPEN    COKE    FiRE    TO 

Light  Oherrt  Color,  and  Annealed  in  Charcoal. 


Marks,  498  B. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  3'^ 


No.  5502. 


AppUed  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 

Pounds. 
200 
1.000 
2,000 
4,000 
6,000 
8,000 
10,000 
11,000 
11,200 
11,400 
11,600 
11,800 
12.000 
12,200 
12,400 
12,600 
12.800 
13.600 
14,400 
15,200 
16,000 
16.800 
17,600 
18.400 
19,200 
20.000 
20,800 
21.600 
22,400 
22,820 

1                     1 
Pounds.          Inch.      '       Inch. 

1.000    1    0.                    0. 

5,000    1      .000167           .000167 
10,000    1      .000333           .000166 
20,000    !      .000700           .000367 
30,000    1      .001033           .000333 
40,000    1      .001367           .000334 
&0,000          .001733           .000366 
55,000          .noio:»           ono^nn 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  Unit. 

Tensile  strength. 

* 





000033 

.000033 

56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
02.000 
96,000 
100,000 
104,000 
108,000 
112, 000 
114.100 

.003267 

.003733 

.004000 

.004667 

.005367 

.006300 

.007000 

.007500 

.0100 

.0133 

.0167 

.0200 

.0233 

.0267 

.0300 

.0333 

.001267 

.000466 

.000267 

.000667 

.000700 

.000033 

.000700 

.000500 

.0025 

.0083 

.0034 

.0033 

.0083 

.0034 

.0033 

.0033 

.0067 

.0067 

.0100 

.0166 

.0867 

.0400 

.0467     • 
.0567 
.0733 
.1100 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  114,000 

Elastic  limit  per  sauare  inch  of  original  section do...    56,000 

Elongation  per  incQ  after  rupture inch..      .1533 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002000 

Reduction  in  diameter  at  point  of  rupture do. . .        .  075 

Reduction  in  area  after  rupture,  per  cent  of  original  section 27.4 

Position  of  rupture 1 . "1  from  neck 

Character  of  broken  surface granular,  irregular  surface ;  dull  spot  at  the  circumference 

Elongation  of  inch  sections ".21*,  ".14,  ".11 


H.  Doc.  131- 
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ROLLED   BIFLE-BAKREL   STEEL. 


Marks,  498  M. 

Diameter^  ".505. 

SectioDal  area,  .20  square  inch. 

Ganged  length,  3". 


No.  5503. 


Applied  loads. 

ElongatioD 
per  inch. 

SucocBflive 
elongation 
per  inch. 

Permanent 
set. 

Suocessive 

permanent 

set. 

Remarks. 

TOUL  ^"-a."" 

Pounds. 
200 
1,000 
2,000 
4,000 
6,00C 
8,000 
10,000 
11  000 

Pounds 
1.000 
5,000 
10,000 
20,000 
80.000 
40,000 
50,000 

Inch. 
0. 

.000133 
.000300 
.000667 
.001033 
.001367 
.001733 
.001900 
.002067 
.002133 
/    .002367 
\    .002967 
.004967 
.005500 
.006233 
.006700 
.007167 
.007800 
.008633 
.0133 
.0167 
.0200 
.0233 
.0267 
.a300 
.0333 
.0400 
.0467 
.0567 
.0738 
.1133 

Inek. 
0. 
.000133 

Inch. 
0. 
0. 

Tneh. 
0. 

Initial  load. 
Elastic  limit 

.000167 

.000367 
.000366 
.000334 
.000366 
.000167 
.000167 
.000066 
.000234 
.000600 

.000033    1      .000033 

11, 800    1        fiA  (WM 

12,000 

12,200 

12,400 
12,600 
12,800 
13.000 
13,200 
13,400 
18.600 
14,400 
16,200 
16,800 
17.600 
18.400 
19,200 
20,000 
20,800 
21,600 
22,400 
23,200 
28,640 

60,000 

61.000 

62,000 
63,000 
64.000 
65,000 
66.000 
67.000 
68,000 
72,000 
76,000 
84,000 
88,000 
93,000 
96.000 
100.000 
104,000 
108,000 
112,000 
116,000 
118,200 

.000067    1      .000034 

.002000 

1 

.000533 

.000733 

.000467 

.000467 

.000633 

.000833 

.004667 

.0034 

.0033 

.0033 

.0084 

.0033 

.0033 

.0067 

.0067 

.0100 

.0166 

.0400 

; 

1 

1 

1 

Tensile  strength. 

Oeneral  iummaty, 

I 

Tensile  strength  per  square  inch  of  orisiiial  section pounds..  118,200 

Elastic  limit  per  square  inch  of  original  section do...    60,000 

Elongation  per  inch  after  rapture inch..      .1400 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .002133 

Redaction  In  diameter  at  point  of  rupture do..         .085 

Redaction  in  area  after  rupture,  per  cent  of  original  section 30.7 

Position  of  rupture ".9  from  neck 

Character  of  broken  surface fine  granular,  dull  center 

Elongation  of  inch  sectiona ".08,  ".U,  ".23* 


ROLLED  RIFLE-BARREL  STEEL. 
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RoLLBD,  Annealed  in  Air,  Heated  in  Open  Coke  Fibe  to 
Light  Gherrt  Color,  and  Annealed  in  Lime. 


Marks,  499  B. 

Diameter  ".505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  3". 


Ko.  6504. 


Applied  loads. 

Eloncration 
per Inch. 

Successive 

Permanent 
set. 

Successive 

Total. 

Per  square 
incn. 

elongation 
porinch. 

permanent 
set. 

Eeniarks. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

11,000 

12,000 

12,600 

12,800 

13,000 

13,200 

13,400 

13.600 

14,400 

15,200 

16,800 

17,600 

18,400 

19.200 

20,000 

20,800 

21,600 

22,400 

23,100 

Pounds. 
1,000 
5,000 
10,000 
20.000 
80,000 
40,000 
50,000 
55,000 
60,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68.000 
72,000 
76,000 
84.000 
88,000 
92.000 
96,000 
100.000 
104,000 
108,000 
112,000 
115,500 

Jneh. 

0. 

.000183 
.000333 
.000667 
.001000 
.001367 
. 001700 
.  001867 
.002033 
.002133 
.002367 
.003367 
.006767 
.007267 
.008100 

.  .0133 
.0167 
.0200 
.0233 
.0267 
.0333 
.0367 
.0433 
.0533 
.0667 
.1033 

Inch. 
0. 

.000133 
.000200 

.000333 
.000367 
.000333 
.000167 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 

Elastic  limit. 

.000166 

.000100 

.000234 

.001000 

.003400 

.000500 

.000833 

.0052 

.0034 

.0033 

.0033 

:S% 

.0034 
.0066 
.0100 
.0134 
.0366 

Tensile  stiength. 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section pounds..  115,500 

Elastic  limit  per  souare  inch  of  orlginalsectiou do...    63.000 

Elongation  per  incn  aftfer  rupture inch..      .1367 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002133 

Reduction  in  diameter  at  point  of  rupture do . . .       .  085 

Beduction  in  area  after  rupture,  per  cent  of  original  section 30.7 

Position  of  rupture ".7  from  necK 

Character  of  broken  surface fine  granular,  60  per  cent;  silky,  40  perceiir 

Elongation  of  inch  sections ^'.38*,  ".10,  ".Otf 
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ROLLED   RIFLE-BARREL   STEEL. 


Marks,  499  M. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


l^o.  6505. 


Applied  loads. 


Total. 


Voundt. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
11,000 
12,000 
U,000 
14,200 

18,600 
13,800 
14,000 
14,200 
14,400 
15,200 
16,000 
16,800 
17,000 
18,400 
19,200 
20.000 
20,800 
21.600 
22,400 
23,050 


Per  aqnare 
inch. 


Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
55,000 
60,000 
70,000 
71,000 

68,000 
60,000 
70,000 
71,000 
72.000 
76,000 
80,000 
84,000 
88,000 
92.000 
96,000 
100,000 
104,000 
108,000 
112,000 
115,250 


Eloneation 
perlnoh. 


SaooeiialTe 
elou^ation 
per  iDch. 


Ineh. 
0. 

.000167 
.000367 
.000700 
.001033 
.001400 
. 001733 
.001900 
. 002100 
.002467 
.002533 


.004467 

.006167 

.008000 

.011000 

.0133 

.0167 

.0200 

.0233 

.0267 

.0333 

.0400 

.0467 

.0567 

.0700 

.1167 


Ineh. 
0. 

.000167 
.000200 
.000333 
.0003.33 
.000367 
.000333 
.000107 
.  000200 
.000367 
.000066 

.000800 
. 001134 
.001700 


Permanent 


.003000 

.0023 

.0034 

.0033 

.0033 

.0034 

.0066 

.0067 

.0067 

.0100 

.0133 

.0467 


Inch* 
0. 
0. 


Sncceaaive 

permanent 

set. 


Inch. 


Remarks. 


luitial  load. 


Elastic  limit. 
Load  f eU. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  orlsinal  section poands..  115,250 

Elastic  limit  per  square  inch  of  originaTsection do. . .    71, 000 

Elongation  per  iucn  after  rupture inch..      .1733 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  002533 

Beduction  In  diameter  at  point  of  rupture do . . .       .105 

Reduction  in  area  after  rupture,  per  cent  of  original  section 37.1 

Position  of  rupture 1. "2  from  neck 

Character  of  broken  surface fine,  silky;  cup-shaped  ends 

Klongation  of  inch  sections ".10,  ".17.  ".25* 


rolled  rifle-barbel  steel. 
Begulab  Stooe,  Eeoent  Manufaotube. 

No.  5610. 
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Marks,  49. 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Sncoessive 
elongation 
perlncii. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total.    h^^LT.*"' 

1 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

12,500 

15,000 

16,000 

16, 250 

15,000 
15,250 
15,500 
16,000 
10,500 
17,000 
18,000 
19,000 
20,000 
20.500 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25.000 
25,500 
26,000 
26,180 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 

Inch. 
0. 

.000138 
.000367 
.000733 
.001067 
.001400 

Inefi, 
0. 

.000133 
.000234 
.000366 
.000334 
.000333 
.000333 
.000367 
.000183 
.001134 

.002800 

.002500 

.000666 

.000667 

.0033  . 

.0034^ 

.0033 

.0033 

.0084 

.0033 

.0083 

.0034 

.0033 

.0033 

.0067 

.0083 

.0067 

.0067 

.0133 

.0267 

.0266 

Inek. 
0. 
0. 

Inch. 

0. 

Initial  load. 

Elastic  limit. 
Load  fell. 

Tensile  strength. 



0. 

50  000 

nniTRS 



60i  000         .  oo2ioo 

64,  000           . 002233 
65,000          .003367 

60,000             .000167 

.666633    1      .666633 
1 

i 

61,000 
62,000 
64.000 
66,000 
68,000 
72,  000 
76,000 
80,000 
82,000 
86,000 
88,000 
90,000 
92,000 
94,000 
90,000 
98,000 
100,000 
102,000 
104,000 
104, 720 

.008687 

.009333 

.0100 

.0133 

.0167 

.0200 

.0233 

•  0267 

.0300 

.0333 

.0367 

.0400 

.0433 

.0500 

.0583 

.0600 

.0667 

.0800 

.1067 

.1333 

i 

1 

! 

1 



::::::::::::!::::::::":: 

1 

1 

1 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  104,720 

Elastic  limit  per  square  inch  of  original  section do...    64,000 

Elongation  per  inch  aft«r  rupture inch..      .2233 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002233 

Beduction  in  diameter  at  point  of  rupture do. . .       .  144 

Beduotion  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky;  cup-8haped  ends 

Elongation  of  inch  sections 'M5,  ".88%  'U4 
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ROLLED   BIFLE-BASKEL   STEEL. 

Samk  as  Speoimen  l^O.  5510. 

FO.  6511, 


Marks,  49. 

Diameter,  ".605. 

Sectional  area,  .20  square  iuch. 

Gadged  length,  3". 


Applied  loads. 

Blongation 
per  Inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Saccessire 

Total. 

Per  square 
inch. 

Iiermanent               Remarks, 
set. 

Pounds. 
200 
1,000 
2,000 
4.000 
6,000 
8,000 
10,000 
12,000 
12,200 
12,400 
12,600 
12,800 

12,200 
12,400 
12,800 
13,600 
14,400 
15,200 
16,000 
16,800 
17,600 
18,400 
19.200 
20,000 
20,800 
20,980 

Pounds, 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
60.000 
60,000 
61,000 
62,000 
63,000 
64.000 

61.000 
62,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84.000 
88,000 
92,l»00 
96,000 
100.000 
104,000 
104,900 

Inch. 
0. 

.000133 
.000300 
.000667 
.001033 
.001400 
.001733 
.002100 
.002133 
.002167 
.002233 

Inch, 
0. 
.000133 
.000167 
.000367 
.000366 
.000367 
.000333 
.000367 
.000083 
.000034 
.000066 

Inch. 
0. 
0. 

Inch. 
0. 

InitUl  load. 

Elastio  Umil 
Momentarily    reached, 
then  Load  felL 

Tensile  strength. 

0. 
.000033 

""."666033" 



.005167 

.008333 

.0133 

.0167 

.0200 

.0233 

.0267 

.0300 

.0367 

.0433 

.0533 

.0700 

.0967 

.1400 

.002934 

.003166 

.004067 

.0034 

.0033 

.0033 

.0034 

.0033 

.0067 

.0066 

.0100 

.0167 

.0267 

.0433 



1 

1 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds..  104,900 

Elastic  limit  per  square  inch  of  original  section do...    63,000 

Elongation  per  incn  after  rupture inch . .      .  2 100 

Elongation  per  inch  under  strain  at  elastic  limit -. do...  .002233 

Reduction  in  diameter  h t  po in t  of  rupture do . . .       .135 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46.2 

Position  of  rupture at  middle  of  Bt«m 

C  haracter  of  broken  surface a  ilky 

Elongation  of  inch  sections ".14,  ".36*,  ".13 


ROLLED  RIFLE-BARREL  STEEL. 


103 


Stock  Heated  and  Eolled  to  Barrel,  and  Annealed  (Cooled) 

IN  Air. 


Marks,  49  A. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Fo.  5512. 


Applied  loads. 

BlongaUon 
periDoh. 

Sncoessive 
eloDKStion 
permoh. 

Permanent 
set 

Successive 

permanent 

set. 

Kemarks. 

TotaL 

Per  square 

Pounds. 
200 
1,000 
2,000 
4,000 
6.000 
8,000 
10,000 
11,000 
12,000 
12,800 
18,000 
13,200 
13.400 
13,600 
13,800 
14.000 
14,200 
14,400 
14.600 
14,800 
15,000 
16,000 

15,000 
15,200 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20.800 
21,600 
22,400 
23.200 
23,240 

Pounds. 
1.000 
5,000 
10,000 
20,000 
30,000 
40,000 
60,000 
55,000 
60,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
80,000 

75,000 
76,000 
80,000 
84,000 
88,000 
92.000 
96,000 
100.000 
104,000 
108,000 
112,000 
116,000 
U6,200 

Ineh, 
0. 

.000183 
.000338 
.000667 
.001000 
.001338 
.001700 
.001867 
.002083 
.002167 
.002200 
.002267 
.002300 

.002367 
.002400 
.002438 
.002467 
.002500 
.002533 
.002600 
.002767 

.010000 

.0167 

.0200 

.0283 

.0267 

.0300 

.0333 

.0400 

.0467 

.0567 

.0700 

.1067 

.1400 

.000183 
.000200 
.000334 
.000333 
.000333 
.000367 
.000167 
.000166 
.000134 
.000033 
.000067 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 

.000067 
.000167 

.007288 

.0007 

.0033 

.0033 

.0034 

.0033 

.0033 

.0067 

.0067 

.0100 

.0133 

.0367 

.0333 

Inch. 
0. 
0. 

Inch. 
0. 

IniUalload. 

Elastic  limit 
Load  fell. 

Tensile  strength. 

0. 

0. 

.. 

1 

1 

1 

1 

General  summary. 

Tensile  streniiStli  per  square  inch  of  original  section pounds..  116,200 

Elastic  limit  per  souare  inch  of  original  section do...    80,000 

Elongation  per  inch  after  rupture inch..      .1867 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002767 

Eeduction  in  diameter  at  point  of  rupture do...       .  135 

Reduction  in  area  after  rupture,  per  oentof  original  section 46.2 

Position  of  rupture ".95  from  neck 

Character  of  broken  surfMe silky;  cup-shaped  ends 

Elongation  of  inoh  sections ".U.  ".12, ''.88* 
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bolled  rifle-babrel  steel. 
Duplicate  op  No.  6512. 


Marks,  49  A. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch 

Gauged  length,  3". 


No.  6513. 


Applied  loads. 

Elonfirattion 
per  inch. 

SaoceBsive 

« 

Successive 

Total. 

Per  M  uare 
inob. 

Poundt. 
1,000 
6.000 
10,000 
20, 000 
30,000 
40,000 
50,000 
60,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 
77,000 
78,000 
79.000 
80,000 
81.000 
82,000 
83,000 

77,000 
78.000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
108,000 
112,000 
116, 000 
120,000 
123,350 

elongation   "~™t""'^ 
perinch.  i        ■®'^* 

permanent               Remarks. 

set.                                                   { 

Pounds. 
200 
1,000 
2,000 
4.000 
6,000 
8,000 
10,000 
12,000 
14,000 
14,200 
14,400 
14,600 
14,800 
16,000 
15,200 
15,400 
15,600 
15,800 
16,000 
16,200 
16, 400 
16,600 

15,400 
15, 600 
16,800 
17,600 
18, 400 
19.200 
20,000 
20,800 
21.600 
22,400 
23,200 
24,000 
24,670 

Inch. 
0. 

.000133 
.0003.33 
.000667 
.001000 
.001367 
.001700 
.002067 
.002433 
.002467 
.002533 
.002567 
.002600 
.002638 
.002667 
.002700 
.  002733 
.002767 
.002800 
.0028.33 
.002867 
.002900 

.006133 

.0133 

.0167 

.0200 

.0233 

.0267 

.0300 

.0333 

.0400 

.0467 

.0533 

.0667 

.1067 

Inch.            Inch. 
0.               ,    0. 
.  000133    i     0. 

IncH. 
0. 

Initial  load. 

.ooo-joo 

.000334 
.000333 
.000367 
.  000333 

0. 

.000367 
.000366 
.000034 
.000066 

EUstio  limit. 
Load  fell. 

.  000034 

.000033 
.000033 
.000034 
.  0OU033 
.  000033 
.000034 
.  OWJLm 
. 000033 
.000034 
.000033 

.  0a3233 



1 

.007167 

.      ..      ! 

.0034 
.0033 
.0033 
.0034 
.0033 
.  0033 
.0067 
.0067 
.0066 
.0134 
.0400 

Tensile  strenf^h. 

General  summary . 

Tensile  strength  per  square  inch  of  original  section pounds..  123,350 

EUstio  limit  per  square  inch  of  original  section do . . .    83, 000 

Elongation  per  incn  after  rupture inch..      .1767 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002000 

Keductlon  in  diameter  at  point  of  rupture do...       .135 

Bednction  in  area  after  rupture,  per  cent  of  original  section 46.2 

Position  of  rupture 1"  from  neck 

Character  of  broken  surftMse silky;  cup-shaped  ends 

Elongation  of  inch  sections ".11.  ".13,  ".29* 


BOLLED   RIFLE-BARREL   STEEL.  105 

Stock  Heated,  Rolled  to  Barbel,  and  Annealed  in  Lime. 

No.  5614. 
Marks,  49  L. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Elonffation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

Bemarks. 

Total. 

Per  Muare 
inch. 

permanent 
set. 

PoundB. 
200 
1,000 
2,006 
4,000 
6,000 
8,000 
10,000 
12.000 
14,000 
14,800 

13,40a 
13,60a 
14,000 
15,200 
16,000 
16,800 
17.000 
18,400 
19, 200 
20.000 
20,800 
21.000 
22,400 
22, 410 

Poundt. 
1,000 
5,000 
10.000 
20.000 
30,000 
40,000 
50,000 
60,000 
70,000 
74, 000 

67,000 
68,000 
70,000 
76.000 
80,000 
84,000 
88.000 
02,000 
06.000 
100,000 
104,000 
108,000 
112.000 
112,050 

Inch. 
0. 

.000183 
.000333 
.000667 
.001000 
.001367 
.001400 
.002067 
.002467 
.002600 

.008000 

.010667 

.0133 

.0167 

.0200 

.0233 

.0267 

.0333 

,0367 

.0433 

.0533 

.0633 

.1000 

.1233 

Inch. 
0. 

.000133 
.000200 
.000334 
.000333 
.000367 
.000033 
.000667 
.000400 
.000133 

.005400 

.002667 

.002633 

.0034 

.0033 

.0033 

.0034 

.0066 

.0034 

.0066 

.0100 

.0100 

.0367 

.0233 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Load  felL 

Tensile  strength. 

0. 

1 

*  General  eummary. 

Tensile  strength  per  square  inch  of  original  section pounds..  112,050 

Elastic  limit  per  square  inch  of  original  section do. . .    74, 000 

Elongation  per  incn  after  rupture inch. .      .  2033 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002600 

Reduction  in  diameter  at  point  of  rupture do. . .       .155 

Beduction  in  area  after  rupture,  per  cent  of  original  section 51. 9 

Position  of  rupture 1". 67  from  neck 

Character  of  broken  surface silky;  cup-shaped  ends 

Elongation  of  inchseotions ".12,  '^35,*  ".14 
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ROLLED   BIFLE*BABR£L   STEEL. 


Duplicate  of  No.  5514. 


Marks,  49  L. 

Diameter,  ".505. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


No.  5516. 


Applied  loads. 


Total. 


Per  sauare 
Inon. 


Pounds. 
200 
1,000 
2,000 
4,000 
0,000 
8.000 
10,000 
12,000 
14,000 

12,800 
18,000 
13,200 
14.000 
15,200 
16,000 
16,800 
17,600 
18,400 
ltf,200 
20. 000 
20.800 
21, 600 
22,400 
22,640 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
60,000 
60,000 
70,000 

64,000 
65,000 
66,000 
70,000 
76,000 
80,000 
84,000 
88,000 
02,000 
96.000 
100,000 
104,000 
108,000 
112,000 
113.320 


Elongation 
perincli. 


Jneh, 
0. 

.000183 
.000333 
.000700 
.001067 
.001433 
. 001767 
. 002183 
.002533 

.006183 

.006667 

.009667 

.0133 

.0167 

.0200 

.0233 

.0267 

.0300 

.0367 

.0433 

.050(1 

.0633 

.0867 

.1267 


Successive 
elongation  I 
per  Inch. 


Permanent 


Sucoessive 

permanent 

set 


Semarka. 


Jtich. 
0. 

.000138 
.000200 
.000367 
.000367 
.000366 
.000334 
. 000366 
.000400 

.003000 

.  00053-1 

.  0U3(»00 

.003633 

.0034 

.0033 

.0033 

.0034 

.0033 

.0067 

.0066 

.0067 

.0133 

.0234 

.0400 


Inch, 


0. 
0. 


Inch. 


Initial  load. 


Elastic  limit. 
Load  fell. 


Ten»ile  strength. 


Gemral  summary. 

Tensile  strength  per  sqoare  inch  of  original  section ponnds..  1I»,  320 

Elastic  limit  per  sqaare  inch  of  original  section do. . .    70. 000 

Elongation  per  incli after  ruptoie inch..      .1867 

Elongation  per  Inch  under  strain  at  elastic  limit do...  .002533 

Ee<1uction  in  diameter  at  point  of  rupture do. . .       .125 

Keduction  in  area  after  rupture,  per  cent  of  original  section 43. 3 

Position  of  mptnre 1.  "29  from  neck 

Character  of  broken  snrfiaoe silky;  cup-shaped  ends 

Elongation  of  inch  seottona ".26*,  ".19,  ".U 


ROLLED  RIFLE-BARREL  STEEL.  107 

Stook  Heated  and  Eolled  to  Barrel  and  Annealed  in  Sand. 

No.  5516. 
Marks,  49  S. 
Diameter,  ".506. 
Sectional  area,  .20  square  inch. 
Ganged  length,  3''. 


AppUed  loads. 

Elonffatloii 
per  inch. 

SnocesAive 
elongatioii 
perlnoh. 

Permanent 
set. 

SnoceHsive 
permnnout 

M-t. 

Bemarks. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

13,000 
18,200 
13,600 
14.400 
16,000 
16, 800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,000 
22,180 

Pounds. 
1,000 
5,000 
10,000 
20.000 
30,000 
40,000 
50,000 
60,000 
70,000 

65,000 
66,000 
68,000 
72,000 
80,000 
84,000 
88,000 
92,000 
96.000 
100.000 
104,000 
108,000 
110,900 

0.  ^  ' 
.000183 
.000333 
.000667 
.001000 
.001367 
.001700 
.002100 
.002500 

.006333 

.009333 

.0133 

.0167 

.0200 

.0233 

.0267 

.0383 

.0400 

.0467 

.0667 

.0733 

.1133 

Inch. 
0. 

.000183 
.000200 
.000834 
.000333 
.000367 
.000333 
.000400 
.000400 

.003833 

.003000 

.003967 

.0034 

.0033 

.0033 

.0034 

.0066 

.0067 

.0067 

.0100 

.0166 

.0400 

Ineh, 
0. 
0. 

Ineh. 
0. 

InltialloMl. 

Elastic  limit. 
Load  fell. 

Tensile  strength. 

0. 



1 

1 

i 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..  110,900 

Elastic  limit  per  sanare  inch  of  original  sectioD do...    70,000 

Elongation  per  incn  after  rupture inch . .      .  1967 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002500 

Beduction  in  diameter  at  point  of  rupture do...       .125 

Keduction  in  area  after  rupture,  per  oent  of  original  section 43. 3 

Position  of  ruptuie 1".6  from  neck 

Character  of  broken  surface silky;  cup  shaped  ends 

Elongation  of  inch  sections ".16,  ".32*,  ".li 
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ROLLED  BIFLE-BARREL   STEEL. 

DXJPLIOATB  OP  No.  5616. 

No.  5517. 


Marks,  498; 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  lengthy  3''. 


Applied  loads. 

Elongation 
per  Inch. 

Inch, 
0. 
.000133 

Successive 
elonsation 
perlnoh. 

Permanent 
set. 

SaocessiTe 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Paundi. 
200 
1,000 
2,000 
4.000 
6,000 
8,000 
10,000 
12,000 
14,000 
14.000 

14,400 
14,800 
16,000 
16,800 
17.600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
23,200 
23,680 

Poundt. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 
60.000 
70,000 
70,000 

72,000 
74.000 
80,000 
81,000 
88,000 
92,000 
96,000 
109,000 
104,000 
108,000 
112,000 
116.000 
118,150 

Inch, 
0. 
nnoisa 

Inch. 
0. 
0. 

Inch. 
0. 

Initialload. 

Elastic  limit. 
Application  of  load  after 
determining  set. 

.000333          .000200 

.000067 
.001038 
.001400 
.001733 
.002133 
.002500 
.008767 

.0100 
.0133 
.0167 
.0200 
.0233 
.0267 
.0300 
.0338 
.0367 
.0467 
.0667 
.0733 
.1133 

.000334 
.000366 
.000367 
.000333 
.000400 
.000367 
.006267 

.001283 

.0083 

.0034 

.0038 

.0038 

.0034 

.0033 

.0033 

.0034 

.0100 

.0100 

.0166 

.0400 

0. 

.000067 

.000067 

General  summary. 

Tensile  strength  per  squsre  inch  of  original  section pounds..  118,150 

Elastic  limit  per  souare  inch  of  original  section do...    70,000 

Elongation  per  incn  after  rupture inch..      .1800 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002500 

Keduction in  diameter  at  point  of  rupture do...       .115 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40.3 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky;  cup-shaped  ends 

Elongation  of  inch  sections ".12,  ".30*,  ".12 


ROLLED   RIFLE-BARBEL   STEEL. 
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Begulab  Stock  Rolled  in  Bar  I'M  Diameter,  from  which 
Barrels  were  Made  without  Heating. 


No.  5518. 


Marks,  57. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


Applied  loads. 


Total. 


Pounds. 
250 
1,250 
2.500 
5,000 
7,500 
10,000 
12,500 
15,000 
16,250 
17,500 
17. 750 
18,000 
18,250 
18.500 
18.750 
19,000 
19,250 

18,000 
18,250 
18.500 
18,750 
19.000 
19.500 
21,000 
22.000 
24.000 
25.000 
26.000 
27,000 
28,000 
29,000 
80,000 
31,000 
31,240 


MVUL 
QCh. 


Inci 


EUoncation 
perinob. 


Founda. 
1,000 
6,000 
10,000 
20,000 
30.000 
40.000 
BO,O0U 
60,000 
66,000 
70.000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 
77,000 

72,000 
73,000 
74,000 
75.000 
76,  COO 
78,000 
84,000 
88,000 
96,000 
100,000 
104,000 
108,000 
112,000 
116, 000 
120,000 
124,000 
124.060 


IneK 
0. 

.000183 
.000367 
.000783 
.001100 
.001433 
.001800 
.002167 
.002300 
.002500 
.002533 
.002567 
.002600 
.002633 
.002667 
.002700 
.002767 


.006167 

.008000 

.008633 

.009000 

.0138 

.0167 

.0200 

.0233 

.0267 

.0333 

.0867 

.0483 

.0500 

.0600 

.0833 

.1100 


Saoceasive 
elongation 
per  Inch. 


.002466 

.000034 

.001833 

.000533 

.000467 

.0043 

.0084 

.0033 

.0038 

.0034 

.0066 

.0084 

.0066 

.0067 

.0100 

.0233 

.0287 


Permanent 
set. 


Inch. 
0.  0, 
.000138  0. 
.000234 
.000366 
.000367 
.000383 
.000367 
.000367 
.000133 
.000200 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000067 


JyicA. 


Snccessive 

permanent 

set. 


Inch. 


Remarks. 


Initial  load. 


Elastic  limit. 
Load  fell. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds . .  134, 900 

Elastic  limit  per  square  inch  of  origins! section do...    77,000 

Elongation  per  inch  after  rupture inch. .      .  1833 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002767 

Beduction  in  diameter  at  point  of  mptnre do. . .       .144 

Rednotion  in  area  after  rapture,  per  cen t  of  original  section 44. 6 

Position  of  rupture 1".4  from  neck 

Clianicter  of  broken  surface silky ;  cup-shaped  end 

Elongation  of  inch  sections ".10,  ".a*,  ".14 


110  ROLLED  KIPLE-BARREL  STEEL. 

Annealed  in  Charcoal  apter  Rolling. 

No.  5531. 
Marks,  49  B. 
Diameter,  ".605. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3", 


Appliedloads. 

Eloneation 
per  inch. 

Succewlve 
elongation 
per  inch. 

Permanent 
set. 

Saocessive 

permanent 

set. 

Total. 

Per  nq  aare 
inch. 

Remarks. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,  000 
13,400 

12,400 
12,600 
12. 800 
13, 000 
14,000 
15.200 
15,600 
16,400 
17,200 
17,600 
18,400 
18,800 
19.200 
19,600 
20,000 
20,400 
20,800 
21,200 
21,600 
22,000 
22, 010 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50.000 
60.000 
67,000 

62,000 

63,000 

64,000 

65,000 

70,000 

76,000 

78,000 

82,000 

86,000 

88.000 

92,000 

94.000 

96,000 

98,000 

100,000 

102,000 

104, 000 

106.000 

108,000 

110,000 

110,050 

Inch. 
0. 

.000183 
.000300 
.000633 
.001000 
.001333 
.001667 
.002000 
.002300 

.004000 

.004500 

.008000 

.0133 

.0167 

.0200 

.0233 

.0267 

.0300 

.0333 

.0367 

.0400 

.0433 

.0467 

.0533 

.0567 

.0633 

.0700 

.0800 

.1138 

.1267 

Inch. 
0. 

.000133 
.000167 
.000333 
.000367 
.000333 
.000334 
.000333 
.060300 

.  001700 

.000500 

.003500 

.0053 

.0084 

.0033 

.0033 

.0034 

.0033 

.0033 

.0034 

.0033 

.0033 

.0034 

.0066 

.0034 

.0066 

.0067 

.0100 

.0333 

.0134 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Load  fell. 

1 :.. 

1 

0. 
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Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  110.050 

Elastic  limit  per  aauare  inch  of  original  section .*. do . . .    67, 000 

Elongation  per  incn  after  rupture inch. .      .  1900 

Elongation  per  inch  under  strain  at  elasticlimit do. ..  .002300 

Reduction  in  diameter  at  point  of  rupture do. . .       .  095 

Reduction  in  area  after  rupture,  per  cent  of  original  section 34.0 

Position  of  rupture 1".5  from  nei-k 

Character  of  broken  surface silky,  interspersed  with  fine  granulation 

Elongation  of  inch  seotlona 'M7,  ".28*,  ".12 


ROLLED  RIFLE-BARREL  STEEL. 

Annealed  m  Charcoal  after  Eolling. 
Fo.  5532. 


HI 


Marks,  49  M. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  3". 


I        Appliedloads. 

Elongation 
per  inch. 

Sucoeasive 
eloDfratioD 
per  inch. 

Permanent 
set. 

Saccessive 

permanent 

set. 

Total. 

Per  square 

Hemarks. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
13,800 

18,200 
13,400 
13.600 
13.800 
14.000 
14,200 
14. 400 
14,600 
14.800 
15,200 
16,000 
17,200 
18,000 
18,800 
19,600 
20.400 
21,200 
21, 600 
22,000 
22,400 
22.800 
23,200 
23,600 
24,000 
24,400 
24,480 

Pounds. 
1,000 
5,000 
10,000 
20.000 
30,000 
40,000 
50,000 
60,000 
69,000 

66,000 

67,000 

68.000 

69,000 

70.000 

71.000 

72,000 

73,000 

74,000 

76,000 

80,000 

86.000 

90,000 

94.000 

98,000 

102.000 

106,000 

108,000 

110,000 

112,000 

114,000 

116,000 

118,000 

120,000 

122,000 

122, 400 

Inch. 

0. 

.000133 
.000300 
.000667 
.001033 
.001367 
.001700 
.002038 
.002333 

.003333 

.003500 

.004467 

.006233 

.006867 

.007867 

.008500 

.008867 

.009:i33 

.0133 

.0167 

.0200 

.0233 

.0267 

.0300 

.0333 

.0367 

.0400 

.0433 

.0467 

.0500 

.0567 

.0633 

.0733 

.0867 

.1133 

Inch, 
0. 

.000133 
.000167 
.000367 
.000366 
.000334 
.000333 
.000333 
.000300 

.001000 

.000167 

.000967 

.  001766 

.000634 

.001000 

.000633 

.000367 

.000466 

.003967 

.0034 

.0033 

.0033 

.0034 

.0033 

.0033 

.0034 

.0033 

.0033 

.0034 

.0033 

.0067 

.0066 

.0100 

.0134 

.0266 

Inch. 
0. 
0. 

Inch. 
0. 

Initialload. 

Elaatio  limit 
Load  fell. 

0. 



1 

1 

Tensile  strength. 

1 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section poonds..  122,400 

Elastic  limit  per  square  inch  of  originid  section do...    60,000 

Elongation  per  inch  after  raptore inch..      .1433 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002333 

Reduction  in  diameter  at  point  of  rupture do. . .       .  055 

Beduotion  in  area  after  rupture,  per  cent  of  original  section 20.5 

Position  of  rupture 1".5  from  neck 

Character  of  broken  surface fine  granular,  radiating  fh>m  an  eccentric  spot 

Elongation  of  inch  sections 'U4,  ".19',  ".10 
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114  ROLLED   BIFLE^BARREL   STEEL. 

Hardness  of  Rifle  Barrels,  Cal.  .30. 

The  relative  hardness  of  four  half  rifle  barrels  was  determined  at  dif- 
ferent places  along  their  lengths,  as  indicated  on  the  diagram  following. 

These  several  barrels  were  manufactured  from  the  same  lot  of  steeL 

One  of  the  pieces  represents  a  new  barrel  which  had  been  turned  and 
bored  but  not  chambered,  the  other  pieces  representing  rifles  which 
had  been  fired  a  large  number  of  rounds  and  which  were  eroded  at  the 
bore. 

The  extent  to  which  the  erosion  had  taken  place  is  shown  by  the 
accompanying  photographs,  which  are  magnified  views  of  the  bores 
just  in  front  of  the  i)Owder  chambers,  where  the  effects  of  erosion  were 
located. 

Chemical  analysis  of  chips  taken  from  the  muzzle  end  of  the  new  half 
barrel  showed  the  following  comix>sition: 

C  Mn  Si  S  P 

0.515        1.200        0.061        0.082        0.075 

The  higher  values  for  hardness  found  at  the  breech  ends  are  attrib- 
uted to  the  superior  lateral  support  given  the  metal  displaced  by  the 
indenting  tool  by  the  heavier  section  of  metal  in  that  vicinity  over  the 
thinner  sections  of  the  barrels  found  elsewhere  along  their  length. 
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STEEL  FOB   BECEIVEBS   OF   BIFLES,  .30  OALIBEB. 

No.  5404. 

TuBNBD  Down  fbom  a  Bab  2J"  x  1".7. 

Marks,  31  E. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


119 


Applied  loada. 

ElongatioD 
per  inch. 

Succesaive 
elongation 
perlnch. 

Permanent 
set. 

Ineh. 
0. 
0. 

SncoeBfliye 
Bet. 

Kemarks. 

Total. 

Per  Bqnare 
Inch. 

Pounds, 
250 
1.250 
2,500 
5,000 
7,500 
10,000 
11.600 
11,750 

10, 750 
11,000 
11,260 
11,500 
11,750 
12,000 
12,500 
13,000 
13,500 
14,000 
14,500 
15.000 
15,500 
16,000 
16.500 
17,000 
17,500 
18,000 
18,500 
18,630 

Pounds. 
1,000 
5,000 
10,000 
20.000 
80,000 
40,000 
46,000 
47.000 

43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
50,000 
52,000 
54,000 
56,000 
68,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
74,520 

Inch. 
0. 

.000100 
.000383 
.000667 
.001000 
.001367 
.001567 
.001600 

.009000 
.012833 
.013600 
.014733 
.015833 
.017333 
.020167 

.027333 

.031333 

.035667 

.040333 

.046333 

.062667 

.060667 

.000383 

.081667 

.1033 

.1433 

.1767 

Inch. 
0. 

.000100 
.000233 
.000334 
.000333 
.000367 
.000200 
.000033 

.007400 

.003833 

.000767 

.001133 

.001100 

.001500 

.002834 

.003166 

.004000 

.004000 

.004334 

.004666 

.006000 

.006334 

.008000 

.008666 

.012334 

.021633 

.0400 

.0334 

Inch. 
0. 

Initial  load. 

£la0tio  limit. 
Load  fell. 

Tensile  Htrength. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  oriffinal  aection pounds..    74,520 

Blaaticlimit per sqoaxie inch  of  original  section do...    47,000 

Elongation  iier  incn  after  rupture inch..      .2867 

Elongation  per  inch  under  strain  at  elastio  limit do...  ^001600 

Beduotion  in  diameter  at  point  of  rupture do...       .164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49.7 

Position  of  rupture l".8ftomneck 

Character  of  broken  surface silky 

Elongation  of  inch  seotiona ''.20,  ".46*,  ".20 


120  STEEL  FOB   RECEIVERS   OF  RIFLES,  .30  CALIBER. 

No.  6406. 

Forged  from  Bab  2".26  x  V'.l  to  Dimensions  for  Turnino. 

Marks,  30  B.  F. 

Diameter,  ".664. 

Sectional  area,  .26  square  inch. 

Oaaged  length,  3". 


Applifld  loftds. 

Elongation 
perlnch. 

Sucoeaaive 
aloogation 
perlnch. 

Permanent 
set 

Sucoeaaive 

permanent 

set. 

Total. 

Per  M  nare 
inch. 

Remarks. 

Poundt. 
250 
1.250 
2.500 
6,000 
7.500 
10,000 
12,000 
12,250 
12,600 

11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
13.000 
13,500 
14,000 
14«500 
16,000 
15,600 
16,000 
16,500 
17,000 
17,600 
18,000 
18,500 
19,000 
19,600 
10.960 

Pounds. 
1.000 
5,000 
10.000 
20,000 
30,000 
40.000 
48,000 
49.000 
50.000 

45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
52,000 
54,000 
56,000 
68.000 
60,000 
62,000 
64,000 
66.(100 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
79,840 

Inch, 
0. 

.000100 
.000333 
.000667 
.001000 
.001333 
.001600 
.001633 

Ineh, 
0. 

.oootoo 

.000238 
.000834 

.000338 
000883 
.000267 

Inch. 
0. 
0. 

IncK. 
0- 

Initial  load. 

1 

:;::::::::;x:":""::: 

0. 

.  oonoo        -  oaaam 

Elastic  limit. 

.002867 

.004167 

.00883^ 

.011383 

.012383 

.013333 

.015833 

.018833 

.022667 

.024667 

.028338 

.032000 

.036000 

.041000 

.046338 

.062667 

.061000 

.070667 

.083338 

.1100 

.1767 

.001167 
.001800 
.004666 
.002600 
.001000 
.001000 
.002500 
.002600 
.004384 
.002000 
.003666 
.003667 
.004000 
.005000 
.005338 
.006334 
.008333 
.009667 
.012666 
.026667 
.0667 

Load  fell. 

i 

1 

1 

! 

Tensile  strength. 

• 

General  summary. 

Tensile  strength  per  sqoare  inch  of  orleinal  section pounds. .    79. 840 

Elastic  limit  per  sooare  inch  of  originafseotlon do...    50,000 

Elongation  per  incn  alter  rupture inch..      .2438 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001700 

Seduction  in  diameter  at  point  of  rupture do...       .144 

Beduction  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture l".15firomneck 

Character  of  broken  surface Bilky 

Elongation  of  inch  secUons ".33*.  ".25,  ".15 


10-INCH  DISAPPEARING  GUN  CARRIAGE, 
METAL  USED  IN  CONSTRUCTION  OF. 
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10-INCH   DISAPPEARING   GUN   CARRIAGE. 

Forged  Steel  Suspension  Rod. 
No.  8347. 


123 


^ 


ii 


"V" 


r 


a" 


^ 


Sectional  area,  .246  sqaare  inch. 

Elastic  limit,  12,590  poand8=:51,180  pounds  i>er  square  inch. 

Tensile  strength,  21,660  pounds=87,640  pounds  per  square  inch. 

Elongation  in  3  inches,  ''.65=21.7  per  cent. 

Elongation  of  inch  sections,  ".39*,  ".15,  ".11. 

Diameter  at  fracture,  ".40;  area,  .126  square  inch. 

Contraction  of  area,  48.8  per  cent. 

Fractured  ".8  from  neck. 

Appearance,  silky. 

No.  6290. 

Forged  Steel  Suspension  Rod.  Taken  prom  Same  Forging  as 

No.  8347. 


1^ 


1798  diam. 


T 


Sectional  area,  .60  square  inch. 

Tensile  strength,  67,680  pounds=115,160  pounds  per  square  inch. 

Appearance  of  fracture,  fine  granular. 
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10-INCH  DISAPPEARING  GUN  CARRIAGE. 


Sample  from  End  of  Piston  Bod  for  10 -inch  Disappearing 
Carriage.    'So.  3  Steel. 

No.  6519. 


Diameter,  1".009. 

Sectional  area,  .80  square  inch. 

Oaaged  length,  6''. 


Applied  loads. 

Elongation 
per  Inch. 

elongation 
perlnoh. 

Permaaent 
set. 

Sncoeaaire 
permanent 

•et. 

Bemarks. 

Total. 

Peraqaare 
inok 

Pounds, 
800 
4,000 
8.000 
16,000 
24,000 
28,000 
32,000 
32,800 

38,600 

84,400 
36,800 
40,000 
41,600 
43,200 
44.800 
46,400 
48,000 
49.600 
51,200 
52,800 
54,400 
56,000 
57,600 
59,200 
60,800 
62.400 
64,000 
65,600 
67,200 
68,800 
70.400 
72,000 
78,600 

PimndB. 
1,000 
5,000 
10,000 
20,000 
80.000 
85,000 

Inch. 
0. 

.000100 
.000267 
.000617 
.000950 
Aonoo 

Inch. 
0. 

.000100 
.000167 
.000350 
.000338 
.000150 
.000183 
.000034 
.000066? 
.0037845 
.003133 
.0017 
.0017 
.0016 
.0017 
.0017 
.0016 
.0017 
.0017 
.0033 
.0017 
.0016 
.0084 
.0016 
.0050 
.0034 
.0083 
.0038 
.0084 
.0066 
.0050 
.0117 
.0167 
.0383 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Elaatio  limit. 

Tensile  strength. 

.000033 

.000083 

40.000          .001283 
41,000    '      .001817 

*^«»  ,{ :SS!S 

43,000    1      .0083 
46,000    ,      .0100 
60,000    ;      .0117 
52,000    '      .0133 
54.000          .0150 
56, 000          .  0167 
58,000          .0183 
60,000          .0200 
62,000    1      .0217 
64,000           .0260 

.000033 

0. 



66,000 

.0267 

68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
90,000 
92,000 

.0283 
.0817 
.0333 
.0883 
.0417 
.0450 
.0483 
.0567 
.0083 
.0683 
.0800 
.0967 
.1350 

General  Bummary. 

Tensile  ttroDgth  per  sqnare  inch  of  original  section pounds..    92,000 

Elasticlimit,  per  sqaare  inch  of  original  section do...    41,000 

Elongation  per  inch  after  mptnre inch . .      .  1550 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .001817 

Kednction  in  diameter  at  point  of  rapture do...       .129 

Kednction  in  area  after  mptore.  per  cent  of  original  section 24.0 

Position  of  rapture at  middle  of  s tern 

Character  of  broken  surface granular,  radiating  from  a  silky  spot  at  a  center  punch  mark  used 

in  laying  off  inch  sections  on  surface  of  stem;  aoTeloped  numer- 
ous minute  cracks  in  surfiuse  of  the  stem. 
Elongation  of  inch  sections ".12,  ".15,  ".26^  ".80,  ".12,  ".08 


10-INCH  DISAPPEAEING  GUN  CABBUGE.  125 

Second  Sample  taken  fbom  same  Piston  Bod  as  No.  5510. 

No.  5522. 

Stem,  3'' long. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Ganged  length,  3". 


AppUed  loads. 

ElonntioD 
perinoh. 

Ineh. 

SnooeMlve 

Totol. 

PerMmare 
inoh. 

elongation 
perTnch. 

Poundt. 

Poundt. 

Ineh. 

aoo 

1,000 

0. 

0. 

1,000 

5.000 

.000100 

.000100 

2.000 

10,000 

.000300 

.000200 

4,000 

20,000 

.000633 

.000383 

6.000 

30,000 

.000067 

.000334 

8,000 

40.000 

.001800 

.000838 

8.200 

41.000 

.001833 

.000033 

8,400 

42.000 

.001367 

.000034 

8,600 

43.000 

.002767 

.001400 

8,800 

44,000 

.006600 

.002733 

0,000 

45.000 

.005088 

.000433 

9.200 

46.000 

.006633 

.000700 

0,600 

48.000 

.008000 

.001367 

10.000 

50,000 

.009833 

.0013.33 

10,400 

52,000 

.010000 

.000667 

10,800 

54,000 

.011933 

.001038 

11,200 

56,000 

.013883 

.001400 

11.600 

68,000 

.014333 

.001000 

12.000 

60,000 

.017833 

.003000 

12,400 

62.000 

.018000 

.000667 

12,800 

64.000 

.020000 

.002000 

18,200 

66,000 

.022600 

.002600 

13,600 

68,000 

.024000 

.001500 

14,000 

70,000 

.026333 

.002.333 

14,400 

72,000 

.028467 

.002i:u 

14,800 

74.000 

.081000 

.002533 

15.200 

76,000 

.033667 

.002667 

IS,  600 

78,000 

.086000 

.002333 

16.000 

80,000 

.040333 

.004333 

16,400 

82,000 

.043733 

.003400 

16,800 

84.000 

.048338 

.004600 

17,200 

86.000 

.064000 

.005667 

17,600 

88.000 

.059667 

.005667 

18.000 

90,000 

.068333 

.008666 

18.400 

02,000 

.0867 

.018367 

18.800 

04,000 

.1067 

.0200 

18,090 

04.950 

.1400 

.0333 

Permanent 
Bet. 

Suooeaaive 

permanent 

set. 

Kemarks. 

Inch. 
0. 
0. 

Ineh. 
0. 

Initial  losd. 
Elastic  limit. 

Tensile  strength. 

0. 

. 

General  summary. 

Tensile  Strang  per  aqnore  inoh  of  original  section pounds..    94.950 

Elasticlimit  per  sauare  inoh  of  original  section do...    42,000 

Elongation  per  inen  after  rapture inch . .      .1567 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001367 

Beduction  in  diameter  at  point  of  rupture do...       .065 

Reduction  in  area  after  rupture,  per  cent  of  original  section 23.9 

Position  of  rupture " .70  fipom  neo k 

Character  of  broken  surface granular,  60  per  cent;  duUallky,  40  per  cent;  irregular  surface; 

minute  cracks  developed  in  surface  of  stem. 
Elongation  of  inch  sections ".22*,  ".14,  ".11 
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10-INCH   DISAPPEARING   GUN   CARRIAGE. 

No.  53:37. 
Sample  taken  from  Same  Piston  Eod  as  No.  5519. 


1*-         4" 

V"" 

> 

*S 

i 

^ 

L A.... 

i 

Sectional  area,  1.00  sqaare  inch. 

Tensile  strength,  117,650  poands  per  sqaare  inch. 

Fractured  in  end  at  root  of  thread.    Appearance  granular. 

lO-inch  DISAPPEARING  GAEBIAGE. 

Specimens  from  End  of  Gun  Lever  Axle  (Crop  Ends  of 

forgings). 

No.  8373. 


Sectional  area,  .20  square  inch. 

Elastic  limit,  7,700  pound8=38,500  pounds  per  square  inch. 
Tensile  strength,  18,980  pound8=94,900  pounds  per  square  inch. 
Elongation  in  2  inches,  ".31=15.5  per  cent. 
Elongation  of  inch  sections,  ".12,  ".19*. 
Diameter  at  fracture,  ".45;  area,  .159  square  inch. 
Contraction  of  area,  20.5  per  cent. 

Appearance  of  fracture,  granular,  with  dull,  silky  metai. 
Surface  of  specimen  in  vicinity  of  fracture  broken  with  minute  sur- 
face cracks. 

Tenacity  Specimen  from  Same  Piece  prom  Whence  ^o.  8373 

WAS  Taken. 


No.  8374. 


y 


T 
i 


1,1^9  diam. 

Sectional  area,  1.00  square  inch. 
Tensile  strength,  102,100  pounds  per  square  iDch. 
Fractured  at  root  of  thread  in  the  head.    Not  fractured  in  the  grooved 
section. 
Appearance  of  fracture,  granular. 
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10-INCH   DISAPPEARING   GUN   CARRIAGE. 


Oast  Iron  Used  in  Construction  of  10"  Disappearing 

Carriage. 

4^'  — H 

T 
I 


I 


No.  of 
test 

NnmberB. 

Diame- 
ter. 

Sectional 
ares. 

Tensile  strength. 

Appearance  of  fracture. 

Per 

Total. 

square 

inch. 

Inches. 

"IZ- 

Pounds. 

Pounds. 

6261 

20 

1. 129 

24,920 

24,920 

Fine  granular,  dark  gray. 

5269 

1,P-12840.. 

1.129 

1.00 

14,480 

14,480 

Do. 

5270 

do 

1. 129 

1.00 

14,070 

14, 070 

Do. 

6271 

2,P-12840.. 

1.129 

1.00 

20.010 

20, 010 

Do. 

5272 

do 

1.129 

1.00 

19,600 

19,600 

Do. 

5273 

3,P-12810.. 

.       1. 129 

1.00 

15,990 

15,990 

Do. 

5274 

do 

1.129 

1.00 

16,300 

16,300 

Do. 

5275 

4,  P-I2840 . . 

1.129 

1.00 

14. 780 

14, 780 

Do. 

5276 

do 

1.129 

1.00 

15,100 

15,100 

Do. 

6277 

5,  P-12840 . . 

1.129 

1.00 

19,300 

19,300 

Do. 

5278 

do 

1.129 

1.00 

18,320 

18,320 

Do. 

5279 

6,  P-12840.. 

1.129 

1.00 

16.630 

16,630 

Do. 

5280 

do 

.        1. 129 

1.00 

16,060 

16,050 

Do. 

5281 

7,  P-12840... 

.       1.129 

1.00 

13,400 

13,400 

Do. 

5282 

do 

.       1.129 

1.00 

13,400 

13.490 

Do. 

5283 

8,  P-12840... 

1.129 

1. 00 

13,380 

13,380 

Do. 

5284 

do 

1.129 

1  00 

13,810 

13,810 

Do. 

Cast  Iron  for  Counterweight  Base  Plate,  10"  Disap 
fearing  Carriage. 


No.  of 
test. 

Numbers. 

Diame- 
ter. 

Sectional 
area. 

Tensile  strength. 

Appearance  of  fracture. 

Total. 

Per 

square 

inch. 

5305 
5306 
5331 

5832 

P  12840-9.... 

do 

12840-10 

do 

Inches. 
.81 
.81 
1.129 

1.129 

8q.in. 
.515 
.515 
1.00 

1.00 

Pounds. 
8,110 
8,990 
18,330 

16,380 

Pounds. 
15.750 
17, 460 
18,330 

16,380 

Fine  granular,  gray. 

Do. 
Fine  granular,  dark  gray; 
one  side  medium  fine  gran- 
ular. 
Do. 

Base  Eing  and  Traverse  Circle  for  10"  Disappearing 

Carriage. 


No.  of 
test. 

Numbers. 

Diame- 
ter. 

Sectional 
area. 

Tensile  strength. 

Appearance  of  fracture. 

Fine   granular,   dark  gray, 
spongy  spo*  near  circ. 
Fine  granular. 

Fine  granular,  granitic. 

Total. 

Per 
square 
inch. 

5238 

5231 

5235 

a  5307 

1  A 

Incites. 
1.129 

1.129 
1.129 
1.129 

Sq.  in. 
1. 00 

1.00 
1.00 
1.00 

Pounds. 
33,950 

33. 120 
34.280 
36, 810 

Pounds. 
33,050 

33,120 
34.280 
36,  810 

IB 

1  C 

a  Has  stem  9|  inches  long ;  other  specimens  are  grooved  form. 


10-INCH   DISAPPEARING   GUN   CARRIAGE. 

CAST  ntOF; 
Casting  of  Base  Ring  and  Rear  Traverse  Gibole. 

No.  5388. 
Marks,  D2. 
Diameter,  1".135. 
Sectional  area,  1.01  square  inch. 
Gauged  length,  10". 
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Applied  loads. 

Elonsation 
per  inch. 

Sncceaeive 

Fermanent 
set. 

Succeeaire 

permanent 

set. 

Kemarks. 

Total. 

Per  sqoara 
inch. 

elongation 
peTinch. 

Pounds. 
1,010 
2,020 
3,080 
4,040 
5,050 
6.060 
7,070 
8,080 
9,090 
10,100 
11,110 
12,120 
13,130 
14,140 
15,150 
16.160 
17, 170 
18,180 
19,190 
20,200 
21,210 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

to,  000 

21,000 

Inch. 
0. 

.00007 
.00012 
.00020 
.00028 
.00036 
.00045 
.00054 
.00064    . 
.00077 
.00080 
.00102 
.00119 
.00137 
.00159 
.00184 
.00218 
.00261 
.00309 

Inch. 
0. 
.00007 
.00005 
.00008 
.00008 
.00008 
.00009 
.00009 
.00010 
.00013 
.00012 
.00013 
.00017 
.00018 
.00022 
.00025 
.00034 
.00043 
oonifi 

Inch. 
0. 

Indi. 
0. 

Initial  load. 
Tensile  strength. 

0. 

.00008 

.00008 

.00040 

.00032 

.00385             .00076 
.00498            .00113 

.00203 

.00163 

Fractured  at  the  neck.    Appearance  fine  granular. 
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10-INCH   DISAPPEARING   GUN    CARRIAGE. 


CAST  IBOF. 

Ko.  5389. 
Marks,  E  3. 
Diameter,  l'M35. 
Sectional  area,  1.01  square  inch. 
Gauged  length,  10". 


Applied  loads. 


Total. 


Poundt. 

l.Olu 

2,020 

3,030 

4,040 

5,050 

6,000 

7,070 

8,080 

9.090 

10,100 

11, 110 

12,120 

18, 130 

14,140 

15,150 

16,100 

17, 170 

18,180 

19,100 

20.200 

21, 210 

22,220 

28,230 

24,240 

25,250 

26,200 

27,270 

28,280 

20,290 

30,300 

31,980 


Per  square 
incn. 


Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28.000 

29,000 

30,000 

31.660 


Elongation 
per  Inch. 


Inch, 

0. 

.00005 
.00010 
.00016 
.00021 
.00029 
.00034 
00041 
.00048 
.00055 
.00061 
.00070 
.00078 
.00084 
.00093 
.00103 
.00113 
.00124 
.00134 
.00150 
.00163 
.00179 
.00200 
.00220 
.00244 
.00272 
.00311 
.00354 
.00409 
.00476 


Snocesslre ' 
elongation 
per  inch. 


Inch. 
0. 

.00005 
.00005 
.00006 
.00005 
.00008 
.00005 
.00007 
.00007 
.00007 
.00006 
.00009 
.00008 
.00006 
.00009 
.00010 
.OUOIO 
.00011 
.00010 
.00016 
.00013 
.00016 
.00021 
.00020 
.00024 
.00028 
.00039 
.00043 
.00055 
.00067 


Permanent 
set. 


SaoceAsire 

permanent 

set 


Iveh. 

0. 

InetL 
0. 

1 

0. 

.00002 

.00002 

.00010 

.00008 

.00029     .00019 

.00078 

.00049 

' 

.00254     I        .0!)176 


Aemarks. 


Initial  load. 


Tensile  strength . 


Fractured  at  the  neck.    Appearance  fine  granular. 
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PEOOF  8TKES8  APPLIED  TO  PISTOF  EODS  FOE  10''  DISAPPEAEING 

GAEEIAGES. 

The  rods  were  secnred  in  the  testing  machine  at  one  end  by  means 
of  the  nuts  on  the  rods,  at  the  other  end  by  friction  grip. 
Finished  rods  turned  to  4"  diameter. 
Unfinished  rods  turned  to  4".()6  diameter. 
Tensile  stress  applied  116,000  pounds  total. 


No.  of 
test. 

Marks. 

Condition. 

Manufaoturer. 

8375 
8376 
8377 
8378 
8379 
8380 
8381 
8382 
8383 
8381 
8385 

6582  B3F, 

6582  B4F1 

Finished... 

Kilby  ManufaoturiDK  Co.,  Cleveland,  Ohio. 

The  Bethlehem  Iron  Co.,  South  Bethlehem,  Pa. 
Wat«rtown  Arsenal  shops. 

...do 

6582  BjF, 

6582  B4F, 

UnfiniRlied 

....do 

6040  lijF, 

6493  BsF, 

FiiiiRhed 

....do 

6493  B,F, 

....do 

do 

....do 

....do 

6  rods,  no  marks.. 

Finished    except 
threading. 

PEOOF   STEESS  APPLIED  TO  EIGHT  SUSPEFSIOF  EODS  FOE  10'' 
DISAPPEAEING  GAEEIAGES. 

Rods  from  Watertown  Arsenal  shops. 
Rods  4^''  diameter  witli  eyes  8"  diameter. 

Secured  in  the  testing  machine  by  friction  grip  over  heads,  and  by 
pulling  against  nut  at  opposite  end. 
Tensile  stress  applied  175,000  pounds  total. 


PEOOF  STEESS  APPLIED  TO  TWO  PISTON  EODS  FOE  16''  GUN  GAE- 
EIAGES, OLD  MODEL. 

Diameter  of  rods,  3''. 

Diameter  at  end  carrying  nut,  2".90. 

Diameter  at  root  of  thread,  2''.70. 

Loaded  against  nut  at  one  end  and  collars  of  cross  head  at  the  other. 

Ko.  8611. 

Two  hundred  and  ten  thousand  x>ounds  tension  applied,  causing  a 
permanent  set  of  ''.32. 

No.  8512, 

Two  hundred  and  ten  thousand  i>ouiids  tension  applied,  causing  a 
permanent  set  of  ''.26. 


STEEL  FOR  USE  IN  CONSTRUCTION  OF  ROCK 
ISLAND  BRIDGE. 
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STEEL    FOR    CONSTRUCTION   OF    ROCK   ISLAND    BRIDGE.       137 


Marks,  2". 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Length  of  stem,  8". 

Gauged  length,  6". 


No.  5472. 


Applied  loads. 

EloDsation 
I>er  iDcb. 

Successive 
elonjration 
per  inch. 

jM!h. 

0. 

.000150 
.000167 
.000333 
.000333 
.000284 

.002816 

.001917 

.003167 

.009833 

.000600 

.001700 

.001117 

.001966 

.  001950 

.002000 

.004500 

.007167 

.0067 

.0083 

.0083 

.0117 

.0200 

.0217 

.0616 

.0400 

Permaneut 
set. 

Inch. 
0. 
0. 

Successive 

permanent 

set. 

Inch. 
0. 

Remarks. 

Total. 

Pound*. 
250 
1,250 
2,500 
5,000 
7,500 
9,500 

8,750 
9,000 
9,250 
9,500 
9,750 
10,000 
10,250 
10.500 
10,750 
11,000 
11,500 
12,000 
12,500 
13;  000 

Per  square 
incV 

Pound*. 
1,000 
5.000 
10,000 
20.000 
30,000 
38,000 

35.000 
36,000 
37,000 
38,000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
46,000 
48,000 
60,000 
62.000 

Inch. 
0. 

.000160 
.000317 
.000650 
.000983 
.001267 

.004083 

.006000 

.009167 

.019000 

.019600 

.021300 

.022417 

.024383 

.026333 

.028333 

.032833 

.0400 

.0467 

.0650 

.0633 

.0750 

.0950 

.1167 

.1783 

.2183 

Initial  load. 

Elastic  limit. 
Load  feU. 

Tensile  strength. 

0. 
.000033 

.000033 

13.500    1        54,000 
14,000    1        56,000 
14.  500            58, 000 
15. 000             60. 000 

15,500 
15,540 

62.000 
62,160 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    62.160 

Elastic  limit  per  square  inch  of  original  section do...    38,000 

Elongation  per  inch  after  rupture  <m  8  inches) inch..      .2426 

Elongation  }>er  inch  under  strain  at  elastic  limit do...  .001267 

Keduction  in  diameter  atpointof  rupture do...       .144 

Keductionin  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture 3".l  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".18,  ".22,  ".43*,  ".25,  ".24,  ".22,  ".20.  ".20 


138      STEEL    FOR   CONSTRUCTION   OP   ROCK   ISLAND   BRIDGE. 


Marks,  6. 

Diameter,  ".664. 

Sectional  area,  .25  square  incb. 

Length  of  stem,  8". 

Gauged  length,  6". 


No.  5473. 


AppUed  loodA. 

Elongation 
per  inch. 

Succesnivo 
elon/ration 
per  inch. 

Permnnent 
Bet. 

Inch. 
0. 
0. 

Suoceasive 
set. 

Kemarlu. 

Total. 

Per  sqaare 
.  incn. 

Pounds. 
250 
1,250 
2,500 
5,000 
7,500 

*  8,750 
9,000 
9,250 

8.750 
9,000 
9,250 
9,500 
9,760 
10, 000 
10,500 
11,000 
11,500 
12,000 
12,500 
13.000 

13.  500 

14,  000 
14,500 
16,000 
15.500 
15, 570 

Pounds. 
1,000 
5,000 
10,000 
20.000 
30,000 
35,000 
36,000 
37, 000 

35, 000 
36  000 

Inch, 
0. 

.000150 
.000317 
.000667 
. 001017 
.001200 
.001233 
.001333 

.  002033 

Inch, 
0. 

.000160 
.000167 
.000350 
.000350 
.000183 
.000033 
.000100 

.000700 
.003300 

.oii:m 

.001200 

.001133 

.001967 

.004066 

.003300 

.004967 

.0067 

.0067 

.0066 

.0100 

.0100 

.0167 

.0267 

^0466 

.0350 

Inch. 
0. 

IniUal  load. 
Elastic  limit. 

.000017 
.000033 

.006617 
.000016 

LoadfelL 
Tensile  strength. 

37, 000           . 016667 
38, 000           .  017867 
39, 000          . 019000 
40.000     ;       .020967 
42,000           .025033 
44, 000           .  028333 
46,  000           .  0333 

48,000 
50,000 
52,000 
54.000 
56,000 
68,000 
60,000 
62, 000 
62,280 

.0400 
.0467 
.0533 
.0633 
.0733 
.0900 
.1167 
.1633 
.1983 

General  summary. 

Tensile  strength  per  sqaaro  inch  of  original  section pounds..    62,280 

Elastic  limit  ]»er  square  inch  ul'  original  section do . . .    36, 000 

Elongation  p«r  inch  after  rupture  (In  8  inches) inch . .      .  2538 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001233 

Reduction  in  diameter  at  point  of  rupture do...        .144 

Reduction  in  area  after  rupture,  per  cen t  of  original  section 44. 6 

Position  of  rupture 4".4  from  nock 

Character  of  broken  surface silky- 
Elongation  of  inch  aecUons ".19,  ".28,  ".28,  ".28,  ".44*,  ".22,  ".19,  '.17 
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THE  RESISTANCE  OF  BANDED  SHELLS  WHEN  FORCED  THROUGH 
THE  BORES  OF  RIFLED  GUNS. 

Guns  of  five  diflferent  calibers  are  represented  in  these  tests — 3.2- inch 
B.  L.  field  guns,  5-inch  B.  L.  siege  rifle,  7-inch  B.  L.  siege  howitzer, 
8-inch  B.  L.  seacoast  gun,  and  10-inch  B.  L.  seacoast  gan. 

Through  the  bore  of  these  guns  copper  banded  shells  were  forced, 
and  the  resistance  of  tb<*  shell  measured  at  frequent  intervals  along  the 
length  of  travel  in  the  guns. 

The  3.2inch,  5inch,  and  7-iuch  guns  were  experimented  upon  in  the 
testing  machine;  the  two  larger  caliber  guns  were  experimented  with 
in  the  arsenal  erecting  shop. 

The  resistances  in  the  latter  two  were  ascertained  with  a  pressure 
gauge  attached  to  hydraulic  piping  near  the  powder  chamber.  A 
piston  with  leather  packing  in  the  powder  chamber  afforded  the  neces- 
sary means  for  forcing  the  shell  along  the  bore,  followers  being  intro- 
duced between  the  piston  and  the  shell  as  the  stroke  of  the  piston, 
limited  by  the  powder  chamber,  was  successively  exhausted. 

The  rate  of  piston  speed  was  .093  foot  per  minute  in  the  8-inch  gun. 
and  .053  foot  per  minute  in  the  10-inch  gun,  these  rates  of  speed  being 
maintained  throughout  each  of  these  two  experiments. 

The  guns  experimented  upon  with  the  testing  machine  had  their 
shells  pushed  through  the  bores  by  means  of  a  long  follower.  It  was 
necessary,  however,  to  interrupt  the  tests  after  each  24  inches  travel, 
to  permit  taking  a  new  stroke  with  the  piston  of  the  testing  machine. 

The  rate  of  travel  of  the  shells  ranged  from  .2  to  .4  foot  per  minute, 
in  some  instances  exceeding  .5  foot  per  minute. 

At  the  commencement  of  each  test  the  shells  were  forced  very  slowly 
until  the  bands  were  fully  engaged  in  the  rifling.  During  the  remainder 
of  each  test  a  more  rapid  travel  of  the  shell  was  maintained. 

A  first  crest  in  the  resistance  was  found  when  the  travel  of  the  shell 
was  between  the  limit  of  about  ".40  to  ".70.  The  second  crest  occurred 
when  the  shell  reached  about  the  end  of  the  forcing  cone  in  those  guns 
which  had  this  feature. 

In  the  model  of  1890,  rifling  of  increasing  twist,  a  second  and  higher 
crest  was  found  at  6  inches  travel,  and  in  the  Driggs-Schroeder  gun 
the  second  crest  occurred  at  about  the  same  place,  but  in  the  latter 
gun  some  of  these  subsequent  waves  of  increased  resistance  did  not 
reach  so  high  limits  as  those  first  met. 

The  bore  of  the  gun,  model  1885,  was  not  in  so  smooth  condition  as 
the  other  two  guns  of  the  same  caliber,  and  to  this  cause  is  attributed 
the  higher  resistance  of  the  shells  in  the  bore. 

Three  blank  cartridges,  1  pound  mortar  powder  each,  were  fired  in 
model  1885  gun,  for  the  purpose  of  fouling  the  bore.  The  resistance  of 
the  shell  in  the  test  which  followed  reached  the  maximum  107,100  total 
pounds,  or  13,317  pounds  per  square  inch  on  the  base  of  the  shell. 

After  passing  the  crests  of  high  resistance  there  was  a  gradual  tend- 
ency to  decrease  the  resistance,  as  the  shell  traveled  along  the  chase 
of  the  guns. 

There  were  instances  in  which  a  sharp  increase  occurred  when  the 
band  had  nearly  reached  the  muzzle  of  the  gun,  which  was  attributed 
to  the  point  of  the  shell  falling,  having  passed  out  of  the  bore,  a  wedge 
action  taking  place. 

The  resistance  of  the  band  was  in  some  degree  dependent  ux>on  the 
manipulation  of  the  testing  machine. 
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Under  a  fairly  uniform  rate  of  speed  the  resistance  of  the  shell  was 
not  subject  to  wide  variations.  When  the  travel  of  the  shell  was 
stopped  at  the  end  of  each  stroke  of  the  piston  of  the  testing  machine, 
the  cessation  of  motion  was  frequently  accompanied  by  a  decided 
increase  in  the  resistance  of  the  shell. 

After  the  piston  had  stopped  for  an  interval  of  several  minutes  the 
seemingly  reflex  action  of  the  copper  baud  continued,  and  further 
increased  the  load  which  was  on  the  base  of  the  shell. 

There  was  usually  a  momentary  increase  in  resistance  accompanying 
the  beginning  of  a  new  stroke  of  the  piston. 

In  test  No.  8357,  7-inch  howitzer,  the  speed  of  the  shell  was  inten- 
tionally varied  so  as  to  maintain  a  resistance  of  70,000  pounds  for  a 
time,  and  then  by  a  slow  piston  movement  the  resistance  was  maintained 
at  60,000  pounds. 

Experiments  were  made  with  special  bands  on  3.2-inch  shell,  which 
were  forced  through  theDriggsSchroeder  gun. 

These  bands  offered  less  metal  to  shear  and  displace  by  the  lands  of 
the  gun  than  the  regular  bands,  and  lower  resistances  were  found  in 
their  use. 

In  the  following  table  are  shown  the  maximum  resistance  and  the 
distance  the  shell  had  traveled  at  the  time,  in  the  different  experiments. 
Where  two  sets  of  figures  are  given,  they  refer  to  the  two  crests  of 
high  resistance  shown  in  the  same  experiment. 

Only  those  experiments  are  indicated  in  this  table  where  the  regular 
bauds  were  used. 

The  pressures  per  square  inch  are  computed  on  the  nominal  diameter 
of  the  bore  of  gun. 


S.S-INCH  B,  X.  STEEL  FIELD  RIFLE.     MODEL  188b, 


No.  of 
test. 

Travel  of 
sheU. 

Remarks. 

Total. 

Per  square 
inch. 

8393 
83M 
8395 

8396 

8390 
8400 

Inehf. 

O.W-f 

.72 

.68 

/       .62 

\      7.00 

.45 

.54 

Pounds. 
99.200 
72,900 
72,500 
70,600 
107, 100 
56,800 
51,000 

Pounds. 
12,335 
9,064 
9,015 
8,779 
13, 317 
7,063 
6,342 

JGim  fouled. 

^.2'INCH  DRIGGS-SCHROEDER  B.  L,  STEEL  FIELD  RIFLE. 


8391 
8392 


8402 
8403 


8552 


0.37 
6.00 

.43 
6.00 

.45 
8.00 

.37 
6.00 

.41 
10.00 


37,000 
26,600 
41,300 
38.300 
38,600 
40,600 
44,200 
40,400 
41,400 
60,000 


4,601 
3,308 
5,136 
4,762 
4,800 
5,048 
5,496 
5,203 
5,148 
7.461 


S.$-INCR  B.  L.  STEEL  FIELD  RIFLE.     MODEL  1800. 


f      0.38 
{      6.00 
1      9. 33+ 

45,600 

6.670 

8628 

51,000 

6,342 

60,400 

7,510 

Momentary. 

8629 

/        .40 
\      6.00 

37,100 

4,613 

44,800 

6,571 
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5'INCH  Ji,  L.  STEEL  SIEGE  RIFLE,     MODEL  1890, 
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8369 
8870 

f      0.68 
\     15.50 

I        .55 
\     14.00 

89,000 
104,200 

68,600 
103,300 

4,633 
5,307 

3.489 
5,261 

- 

7'INCH  B.  L.  STEEL  SIEGE  HOWITZER.    MODEL  1890, 


8357 

/      0.70 
\    21.30 

88,600 
85,000 

2,302 
2,209 

8358 

/        .60+ 
\    18.87 

100.500 
103,700 

2,611 
2,694 

8361 

f        .80 
\    20.00± 

129,000 
138,000 

3,352 
3,586 

8'INCH  B,  L,  RIFLE,  STEEL.     MODEL  1888. 


«"i  {  ^u. 

2431120 
188,540 

4,837 
3,751 

10-INCH  B,  L.  RIFLE,  STEEL.    MODEL  1888,  MODIFIED. 


8504 


1.60 
52  to  54 


312,770 
266,200 


3,982 
3,377 


On  the  diagrams,  the  fall  lines  represent  the  corves  of  resistance, 
the  dotted  lines  the  carves  of  velocity  of  the  shells. 

S,2-INCH  B,  L,  STEEL  FIELD  RIFLE,    MODEL  1885. 

No.  8393. 

{"  Watervliet  Arsenal. 
830  lbs.    No.  26. 
I.  M.  1890." 

Dimensions  of  band  same  as  in  test  No.  8391. 

Shell  pushed  through  tlie  gun. 

Bore  of  gun  in  a  thoroughly  greased  condition. 


Distance 

shell 
traveled. 

Velocity 
minute. 

Time  of 
observations. 

Remarks. 

Pounds. 
1,000 
5.000 
10,000 
15,000 
20.000 
30,000 
40,000 
50,000 
55,000 
60,000 
65.000 
70.000 
75,000 
80,000 
90,000 
95,300 
08,800 

Inches. 
0. 

.02 

.06 

.08 

.10 

.16 

.22 

.27 

.30 

.34 

.36 

.39 

.42 

.46 

.64 

.62 

.64 

FooU 

h.   m.    9. 

8    34    45 
35    00 
35    25 

35  45 

36  15 
36    50 

87  30 

88  35 

89  20 
40    05 

40  45 

41  40 

42  20 
8    43    00 

44  15 

45  10 

46  45 

0.006 

H.  Doc.  131 10 
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No.  8393— Continued. 


Distance 

Velocity 

Time  of 

Resistance. 

shell 
traveled. 

per 
minute. 

obHervations. 

Remarks. 

Pounds. 

Foot. 

h.  m.   8. 

99,200 

Throb,  and  load  fell.    Then  followed  a 
of  throbA,  the  load  flactaatlng  between 

series 
70,000 

and  85,000  pounds. 

72,000 

.97 

.009 

3    48    00 

Test  interrupted  to  recenter  follower. 
Teat  rfsumed. 

3    56    00 

74,000 
57,000 

57    00 

Throb;  load feU. 

""iJoo"" 



62,000 
59,400 

1.02 

Throb. 

1.90 

'"".'622" 

*  "s'si'so'" 

50,000 

2.45 

.092 

4    00    00 

47,200 

3.00 

.153 

00    18 

.45,000 

4.00 

.208 

00    42 

44,500 

5.00 

.152 

01    15 

42,800 

6.00 

.152 

01    48 

4U.200 

8.00 

.154 

02    53 

36,200 

10.00 

.149 

04    00 
4    08    15 

Follower  again  recentered. 
Test  resumed.  . 
Throb. 

""'ae'ioo" 

32,000 

""'ii.'oo" 

""'691' 

""4*'69"'io"' 

34,000 

12.00 

.227 

09    32 

35,000 

14.00 

.208 

10    20 

34,000 

16.00 

.200 

11     10 

30,600 

18.00 

.250 

11    50 

28,800 

20.00 

.227 

12    34 

29.200 

22.00 

.182 

13    29 

28,100 

23.00 

.172 

13    58 

New  stroke  of  piston. 

29,000 

4    22    50 

Test  resumed. 

27.200 

*'*24."6o'" 

23    40 

231,100 

25.00 

.......^.. 

24    08 

22,800 
24,200 

27.00 
29.00 

.263 
.238 

24  46 

25  28 

I  Throbs. 

24,200 

31.00 

.278 

26    04 

23,100 

33.00 

.333 

26    34 

21.000 

35.00 

.323 

27    05 

Throbs  nearly  ceased. 

19,800 

37.00 

.370 

27    32 

I 

21,500 
22.600 

39.00 
41.00 

.333 
.357 

28    02 
28    30 

I  Throbs,  less  violent. 

22.400 

4.^00 

.357 

28    58 

J 

22.600 

45.00 

.333 

29    28 

22,100 

46:00 

.333 

29    43 
4    38    10 

New  stroke  of  piston. 

Test  resumed. 

Maximum  momentary  resistance. 

*'"2e,'o66" 

19,900 
21.600 

47.06  ' 

"4  39'  io' 

48.00 

"".'227" 

39    52 

17.300 

50.00 

.250 

40    32 

19,200 

52.00 

.270 

41    09 

19.700 

54.00 

.278 

41    45 

17.800 

56.00 

.270 

42    22 

11,200 

58.00 

.333 

43    02 

14.800 

60.00 

.294 

43    36 

8,600 

62.00 

.263 

44    14 

7,100 

64  00 

.238 

44    56 

6,300 

66  00 

.313 

45    28 

9,300 

68.00 

.278 

46    04 

10,600 

69.00 

.313 

46    20 

10,600 

70.00 

.250 

40    40 
4    51    20 

New  stroke  of  piston. 

Test  resumed. 

Maximum  momentary  resistance. 

'""ivioo"' 

4,100 

'"n.oo" 

" '677" " 

""4'"52"'25  " 

_ 

- 

. .      - 

Diameter  of  band  after  the  test 


Over  lands  in  the  copper,  3".32. 
Over  grooves  in  the  copper,  3".21. 


>r»f 


<90,t 


7^c 


¥^i 


^ 


^A 
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No.  8394. 

Bore  of  ^n  washed  with  soda  water  and  a  new  shell  pushed  through. 
Dimensions  of  band  same  as  in  test  No.  8391. 


Distance 

Velocity 

Time  of 

sheU 
traTeled. 

minnte. 

observations. 

Bemarks. 

Pound*. 

Inehet. 

Foot. 

h.  m.    9. 

1,000 

0. 

9    06    10 

6,000 

.02 

10,000 
15,000 

.06 

65  "45" 

.00 

20.000 

.12 

66  "is" 

30,000 

.18 

40,000 
60,000 

.26 

.35 

66  m" 

56,000 

.40 

60,000 

.44 

i6"'86" 

65,000 

.48 

70,000 

.58 

i2"25" 

72,000 

.72 

"6.668" 

18    00 

67,000 

.96 

13    45 

62,000 

1.11 

14    12 

60,000 

1.84 

14    32 

58,300 

1.66 

15    18 

56,000 

2.00 

"".'637" 

16    52 

66,600 

2.90 

62,000 

3.00 

"".'648" 

"9"i7"46" 

44,000 

4.00 

.050 

19    05 

sistanoe. 

88,500 

6.00 

.143 

9    20    15 

Load  eradnally  increased. 

51.000 
30,500 

46,000 
86,000 

43,000 

A  throb  oocorred,  the  load  falling  to  29,500. 

Load  graduaUv  bronsht  up  to  45,000. 
Speed  now  suddenly  Increased. 
Besistanoe  while  under  rapid  movement  of  the 
sheU. 

""ifffz" 

7.10 

.......... 

9    81    80 

38,400 

8.00 

82    00 

40.800 

10.00 

.154 

33    05 

40,200 

12.00 

.256 

38    44 

40,500 

14.00 

.278 

34    20 

87,700 

16.00 

.222 

35    05 

34,000 

18.00 

.370 

36    32 

35,300 

20.00 

.217 

36    18 

35,800 

22.00 

.250 

86    58 

85,900 

24.00 

.256 

37    87 
10    10    45 

New  stroke  of  piston. 
Test  resumed. 

throb. 
Load  after  throb. 

46,000  ' 

24,000 
30,600 

"*25.'66"* 

"".'036" 

"16 'i3"86" 

31,100 

26.00 

.250 

13    50 

31,400 

88.00 

.250 

14    30 

31,800 

30.00 

.263 

15    08 

Brief  interruption  in  test. 

20,300 

82.00 

}    .23a 

/         16    49 
\          17    32 

20,200 

84.00 

27,300 

86.00 

.260 

18    12 

26,000 

38.00 

.266 

18    51 

28,000 

40.00 

.266 

19    80 

29,200 

42.00 

.286 

20    06 

28,800 

44.00 

.303 

20    38 

28,200 

46.00 

.313 

21    10 

26,500 

47.00 

.263 

21    29 

28.000 

47.68 

New  stroke  of  piston. 

10    31    00 
81    20 

Test  resumed. 

""36.606  " 

34,300 

""48.68" 

"".086" 

31    58 

22,400 

49.68 

.238 

82    19 

24,200 

61.68 

.233 

10    33    02 

24,400 

53.68 

.270 

38    89 

22,800 

55.68 

.286 

84    14 

15,300 

57.68 

.294 

84    48 

18,200 

69.68 

.294 

36    22 

13,300 

61.68 

.263 

86    00 

11,600 

68.68 

•313 

86    82 

10.600 

65.68 

.278 

37    08 

13.300 

67.68 

.294 

87    42 

12,200 

09.68 

.308 

38    15 

9,200 

70.68 

.333 

88    30 
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No.  8395. 

Bore  of  gun  well  lubricated  with  heavy  cylinder  oil,  and  a  new  shell 
pushed  through  the  gun. 
Dimensions  of  band  same  as  in  previous  tests. 


DiBtance 

Velocity 

Time  of 
observations. 

ResUtonoe. 

sheU 
traveled. 

minute. 

Remarks. 

Pounds. 

Inehet. 

Foot. 

h.  m.   t. 

2,400 

0. 

0. 

2    18    30 

5,000 
10,000 
15,000 
20,000 

.01 

.02 

io  "26 

.06 

.U 

80.000 
40,000 

.19 

20    35 

.26 

50,000 

.34 

22  "26 

56,000 
60,000 
05,000 

.48 

.41 

24    20 

.45 

70,000 

.53 

25    50 

72.200 

.61 

26    20 

72,500 

.08 

""/m" 

26    45 

70,000 
67,000 

.80 

27    15 

.92 

27    35 

64,600 

1.00 

".'023' " 

27    55 

62,000 

1.20 

2    28    30 

60,000 

1.42 

29    10 

58,000 
52,400 

1.69 

30    00 

2.00 

"".032"' 

30    30 

38,500 

4.00 

.161 

31    32 

88,900 

6.00 

.208 

32    20 

40.200 

8.00 

.222 

33    05 

41,500 

10.00 

.333 

33    35 

40,500 

12.00 

.200 

34    26 

88,900 

14.00 

.233 

35    08 

36,400 

16.00 

.270 

36    45 

34.100 

18.00 

.233 

36    28 

35,500 

-20.00 

.238 

87    10 

34.900 

22.00 

.263 

37    48 

36,100 

23.00 

.260 

38    08 

36,200 

24.00 

.260 

38    28 
2    48    00 

New  stroke  of  piston. 
Teal  resumed. 

4i,'706' 

48    40 

Momentary  resistance. 
Throb. 

44,900 

33,100 

'""is.'oo" 

".wo" 

"'2"56'  05  ' 

31,800 

26.00 

.250 

50    26 

31,400 

28.00 

.333 

60    55 

31.700 

30.00 

.286 

51    30 

28,000 

32.00 

.3.33 

52    00 

27,800 

84.00 

.313 

52    32 

26,300 

36.00 

.313 

63    04 

25,100 

38.00 

.333 

63    34 

27,900 

40.00 

.294 

2    54    08 

27.800 

42.00 

.323 

64    30 

26,900 

44.00 

.303 

65    12 

26,900 

46.00 

.313. 

66    44 

25.000 

48.00 

.294 

56    18 
3    04    30 

Now  stroke  of  piston. 
Test  resumed. 

28,700 
25,100 

05    16 

'"49."66"' 

".048"' 

00    15 

23,200 

50.00 

.217 

06    38 

24,100 

52.00 

.294 

07    12 

23.500 

54.00 

.370 

07    39 

22,200 

66.00 

.278 

08    15 

16.900 

58.00 

.333 

08    45 

19,200 

60.00 

.303 

09    18 

12.000 

62.00 

.313 

00    50 

11.200 

64.00 

.357 

10    18 

10,200 

66.00 

.400 

10    43 

14,300 

12,200 

'"68.'66  " 

"V345"* 

ii"i2" 

12,600 

70.00 

.476 

11    33 

6,000 

71.00 
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Bore  of  gun  fouled  by  means  of  three  rounds  with  blank  cartridges 
of  1  pound  of  powder  each,  fired  immediately  before  t<*8ting. 

Xew  shell  pushed  through  the  gun  having  the  same  dimensions  of 
band  as  in  the  previous  tests. 

Test  began  about  ten  minutes  after  firing  the  third  round. 


DiRtance 

Velocity 

Time  of 
observatioDH. 

ResUtance. 

shell 
traveled. 

minute. 
Foot. 

Remarks. 

Poundt. 

Jnehei. 

A.  m.     c. 

7,800 

0. 

0. 

4    04    50 

15,000 
20,000 

.03 

.07 

30.000 

.13 

65    55 

40,000 

.22 

SO,  000 

.30 

60,000 

.37 

67*55'" 

70,000 

.53 

70,600 

.62 

68.000 
66.700 

.77 
1.00 

68 '35" 

00    10 

"".'6i9  " 

76,100 

2.00 

.083 

10    10 

82,700 

3.00 

.143 

10    45 

02.300 

4.00 

.200 

11     10 

87,700 

5.00 

.200 

4    11    35 

101, 700 

6.00 

.217 

11    58 

107,100 

7.00 

.294 

12    15 

09,800 

8.00 

.167 

12    45 

06,300 

10.00 

.200 

13    35 

08,200 

12.00 

.250 

14    15 

02.800 

14.00 

.303 

14    48 

97,600 

16.00 

.338 

16    18 

79,600 

18.00 

.238 

16    00 

78,200 

20.00 

.313 

10    32 

73,800 

22.00 

^-wz 

17    05 

72,200 

24.00 

.303 

17    38 
4    24    59 

New  stroke  of  piston. 
Test  resnmed. 

73,266' 

71,000 

""25.' 66" 

""'".652" 

26"35"* 

63,500 

26.00 

.250 

26    55 

66,200 

28.00 

.233 

27    38 

56,400 

30.00 

.313 

28    10 

54,200 

32.00 

.333 

28    40 

53,400 

34.00 

.883 

29    10 

53,500 

36.00 

.333 

20    40 

49.000 

38.00 

.333 

30    10 

51,000 

40.00 

.313 

30    42 

40,400 

42.00 

.357 

31    10 

48,000 

44.00 

.286 

31    45 

60,500 

46.00 

.333 

32    15 

51,100 

48.00 

.303 

4    32    48 
4    40    40 

New  stroke  of  piston. 
Test  resumed. 

"■"'io.'ooo'* 

50,600 

'"'49."  66'" 

*""."683" 

4i'"46'" 

46,400 

60.00 

.200 

42    05 

44,000 

52.00 

.263 

42    43 

46,800 

54.00 

.333 

43    13 

42.000 

56.00 

.333 

43    43 

53,000 
49,0J0 

"'68.'66*" 

'".'333** 

4i'"i5'* 

45,900 

60.00 

.370 

U    32 

47.000 

62.00 

.385 

45    08 

50,200 

64.00 

.417 

45    32 

46.200 

68.00 

.357 

46    00 

43,200 

68.00 

.357 

46    28 

25,100 

70.00 

.455 

4    46    50 

5,000 

71.00 

The  residue  of  the  powder  accumulated  in  front  of  the  band  on  the 
shell,  and  when  the  latter  reached  the  muzzle  of  the  gun  the  residue 
filled  the  space  between  the  shell  and  the  gun,  covering  about  IJ"  in 
length  along  the  shell. 
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No.  8399. 

A  new  shell  with  band  of  same  dimensions  as  in  previous  tests 
pushed  through  the  gnn  by  means  of  follower  mounted  on  the  anti- 
friction nut. 


Resistauoe. 

Hhnll 
traveled. 

Velocity 
ml  11  lite. 

Time  »f 
observation  8. 

Kemarka. 

Pounds. 

Ineheg. 

Foot. 

h.    m.    a. 

1.000 

0. 

0. 

10    27    20 

10,000 
20,000 
30,000 
40.000 
50.000 
U.OOO 
56,800 

.03 

.08 

.14 

28    05 

.22 

.32 

.39 

.45 

■"'.'oio*' 

29'"46" 

55.000 

.53 

30    04 

45,000 
38.400 

.78 

30    32 

1.00 

"'.'637" 

30    55 

33.000 

2.00 

.111 

31    40 

27,800 

4.00 

.102 

32    32 

29,000 

6.00 

.263 

33    10 

25.900 

H.OO 

.263 

83    48 

25.600 

10.00 

.333 

34    18 

24,200 

12.00 

.345 

34    47 

21,500 

14.00 

.323 

10    35    18 

1        21,100 

16.00 

.370 

35    45 

19,800 

18.00 

.3:^3 

36    15 

19.     J 

20.00 

.417 

36    39 

18,600 

22.00 

.345 

87    08 

18,200 

23.00 

.500 

37    18 

18.100 

23.58 

.242 

37    30 
11    00    20 

New  stroke  of  piaton. 
Teat  resumed. 

'"'*23,'406'" 
19,100 

*"24*68*' 

"".'65i" 

6l"'68  " 

19,200 

25.58 

.250 

02    18 

18,200 

27.58 

.313 

02    50 

17,900 

29.58 

.333 

03    20 

16,100 

81.58 

^400 

03    46 

16,400* 

38.58 

.370 

04    12 

16,500 

85.58 

.357 

04    4U 

14,600 

87.58 

.357 

05    08 

15,000 

39.58 

.367 

05    36 

15,400 

41.58 

.417 

06    00 

16,500 

43.58 

.357 

06    28 

16,100 

45.58 

.386 

06    54 

16.100 

46.76 

.368 

07    10 
11    25    00 

New  stroke  of  piston. 
Test  resumed. 

""i9.*206" 
15.300 

"*47.*76" 

■*"."67i" 

26'*i6" 

16.400 

48.76 

.200 

11    26    35 

17.300 

50.76 

.233 

27    18 

17.100 

52.76 

.333 

27    48 

16,500 

54.76 

.870 

28    15 

15.400 

56.76 

.435 

28    38 

14.500 

58.76 

.313 

29    10 

Test  interrupted. 

13.500 

60.76 

.250 

29    50 

12,000 

62.76 

.367 

30    18 

11    35    00 

36    39 

Test  interrupted. 
Tost  resumed. 

""ti.'ioo" 

'64.76'* 

"*.*256  ' 

12,200 

66.76 

.323 

:i6    10 

11,500 

68.76 

.357 

36    38 

11,400 

70.26 

.278 

37    05 
11    45    16 

New  stroke  of  piston. 
Test  resumed. 

'""ii.'ioo" 

""76.28** 

&C7Z1©'. 
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1^0.  8400. 

Condition  of  test  same  as  No.  8399  excepting  the  follower  is  gripped 
in  the  holder  jaws,  the  antifriction  nut  not  bein^  used. 

Bore  of  gun  lubricated  with  heavy  cylinder  oil. 

Shell  pushed  through  the  gun.  Dimensions  of  band  same  as  iu 
previous  tests. 


Resistance. 

Distance 

shell 
traveled. 

Velocity 

per 
minute. 

Foot. 

Time  of 
ob8er\'ation8. 

h.    m.    a. 

Bemarks. 

Pound*. 

Inche*. 

1,000 

0. 

0. 

1    39    10 

10,000 

.04 

20,000 

.13 

30,000 
40,000 

.23 

.35 

4i"66" 

50,000 

.48 

51,000 

.54 

'"".'6i4"" 

42*26"' 

36,000 

.90 

31,000 

1.00 

""""."657" 

43"66*" 

28,200 

2.00 

.107 

43    30 

25,000 

4.00 

.  26:J 

44    08 

26,100 

6.00 

.333 

44    38 

24,600 

8.00 

•313 

45    10 

Test  interrupted. 

24,400 

10.00 

.111 

1    46    40 

23,600 

12.00 

.357 

47    08 

22.300 

14.00 

.400 

47    83 

22,100 

16.00 

.370 

48    00 

20.600 

18.00 

.385 

48    26 

21,000 

20.00 

.385 

48    52 

' 

21,100 

22.00 

.435 

49    15 

21,000 

24.00 

.370 

49    42 

2    07    30 

New  stroke  of  piston.                          • 
Test  resumed. 

"""36,406" 
30,300 

■"25.'66" 

"""."691   ■ 

08  '25" 

19,500 

26.00 

.294 

08    42 

19.400 

28.00 

.278 

09    18 

19,700 

30.00 

.345 

00    47 

17,600 

32.00 

.357 

10    15 

17,300 

84.00 

.333 

10    45 

16,100 

36.00 

.370 

11     12 

14,800 

88.00 

.333 

11    42 

16,500 

40.00 

.885 

12    08 

16.100 

42.00 

.333 

12    88 

16.500 

44.00 

.250 

13    18 

15,700 

46.00 

.238 

14    00 

Test  interrupted. 

15.000 

48.00 

.208 

14    48 
2    30    00 

New  stroke  of  piston. 
Test  resumed. 

""*2i.666" 

15,200 

"49.06" 

""".'677" 

""2  "3i"'66" 

15.800 

50.00 

.500 

31    15 

16,200 

52.00 

.333 

31    45 

16,300 

54.00 

.303 

82    18 

15,300 

56.00 

.845 

32    47 

12,700 

58.00 

.357 

S3    15 

13,700 

60.00 

.385 

83    41 

10,800 

62.00 

.400 

34    06 

10,100 

64.00 

.385 

34    32 

10,200 

66.00 

.333 

35    02 

13.400 
11,200 

""68.66" 

'"."333  ' 

35"32"" 

11,400 

70.00 

.385 

85    58 

6,000 

71.00 
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S,g-INCH  DRIGGSr-SCHROEDKR  B.  L.  STEEL  FIELD  RIFLE. 

:^0.  8391. 

p<  Watervliet  AraenaL 
Gun  branded  at  muzzle<|  815  lbs.    No.  1. 

\D.  a.  U.     1892." 


3l^  shjetL, 
Ur46 

"T 


474 


Band.      , 

k-    74S    -^  1 


f 

t 

^ 

i 

& 

% 


Shell  pushed  through  the  gun.    The  bore  of  the  gun  was  in  a 
thoroughly  greased  condition  when  this  shell  was  forced  through. 


Distance 
Resistance,      shell 
traveled. 


poundi. 
1,000 
20,000 
25,000 
25.600 
80,000 
87,000 
20,000 
17,500 
16,500 
18,200 
20,000 
22.400 
24,000 
25.400 
26,200 
26.600 
25,200 
24,200 
23,850 
24,600 
24,100 
22,300 
21,900 
21, 100 
20,400 
21,000 
19,400 
18,300 
17.500 
17,500 


20.800 
20,100 
19.600 
20,500 
20,100 


Inchea. 

0. 

.04 

.09 

.13 

.19 

.37 

.60 

.85 

1.14 

1.80 

1.54 

2.00 

3.00 

4.00 

5.00 

6.00 

7.00 

8.00 

9.00 

10.00 

11.00 

12.00 

13.00 

14.00 

15.00 

16.00 

18.00 

20.00 

22.00 

23.00 

23.00 
24.  UO 
25.00 
27.00 
29.00 
81.00 


Velocity 

per 
minute. 


Foot. 


0.010 


.077 


.130 


.180 
.111 
.111 


.097 
.100 
.100 
.333 
.100 
.110 
.100 


.071 
.167 
.250 


Time  of 
observations. 

Hemarks. 

h.  m. 

». 

9    03 

20 

Initial  load. 

04 

00 

04 

20 

05 

10 

05 

40 

06 

20 

06 

40 

07 

30 

08 

30 

09 

25 

10 

Oo 

10 

40 

11 

45 

9    12 

80 

13 

10 

13 

40 

14 

20 

15 

00 

15 

35 

16 

20 

17 

05 

17 

50 

18 

35 

19 

40 

20 

30 

21 

20 

22 

50 

24 

30 

26 

00 

26 

50 

New  stroke  of  piston. 

0    40 

00 

41 

10 

41 

40 

42 

20 

43 

00 

43 

30 

'^re^. 


fSfJ,£>. 


7^.0 


^0,0^1^ 


^P\, 


oox. 


^^(i 
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KeeiHtAiice. 
PoundM. 

Distanco 

Hhell 
traveled. 

Velocity 

l>or 
minute. 

Time  of 
obBervatinnB. 

h.   m.    s. 

ReroarkH. 

Inehe». 

Foot. 

• 

20,000 

33.00 

.333 

44    00 

39.100 

35.00 

.313 

44    32 

17,900 

37.00 

.278 

45    08 

16.200 

39.00 

.  370 

0    45    35 

16,100 

41.00 

.270 

46    12 

16,700 

43.00 

.33:< 

46    42 

16.000 

45.00 

.:i33 

47    12 

16,300 

46.00 

46.00 
47.00 

.313 

47    28 

9    58    00 
58    35 

New  ntroke  of  piston. 

"*'i5,"68o" 

'"".uz" 

16,400 

49.00 

.189 

59    28 

15,300 

50.00 

.227 

69    50 

15,800 

52.00 

.286 

10    00    25 

16.100 

54.00 

.  2.50 

01    05 

14,400 

56.00 

.286 

01    40 

14.300 

58.00 

.263 

02    18 

13.800 

60.00 

.313 

02    50 

13,500 

62.00 

.294 

03    24 

12.000 

64.00 

.278 

04    00 

12.000 

66.00 

.250 

04    40 

5,000 

67.00 

• 

1,000 

68.00 

"""".167"" 

'"io""65"46"' 

Maximum  diameter  of  band  after  the  test,  S*\32. 
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No.  8392. 

Bore  of  gnn  washed  with  soda  water  and  a  new  shell  pushed  throngh. 
Dimensions  of  band  same  as  in  test  No.  8391. 


Distance 

Velocity 

Time  of 
obiWTTatioiiH. 

Renistanoe. 

Hhttll 

traveled. 

luiiuito. 

Remarks. 

Pounds. 

IruheM. 

Foot. 

h.    m.    $. 

1.000 

0. 

11    :i3    00 

IiiiUal  load. 

10.000 
20,000 
23,000 
28,000 
»5,000 
40,000 

.05 

33    20 

.11 

34     10 

.14 

35    20 

.22 

36*  20 

.32 

37    20 

.38 

38    25 

41,300 

.43 

""o."o66 

39    08 

37,500 
34,000 
28,000 
25,000 
23,800 

.49 

39    55 

.55 

40    18 

.63 

40    65 

.76 

41    30 

1.00 

*"".'6i8"" 

41    50 

28.500 

2.00 

.125 

42    30 

82.600 

3.00 

.143 

43    05 

35,400 

4.00  . 

.185 

43    32 

37,400 

5.00 

.132 

44    10 

38,200 

6.00 

.167 

44    40 

36,200 

8.00 

.161 

45    42 

31,600 

10.00 

.173 

4»    40 

30,100 

12.00 

.173 

11    47    38 

26,000 

14.00 

.125 

48    58 

25,000 

16.00 

.250 

49    38 

23,600 

18.00 

.250 

50    18 

23,200 

20.00 

.238 

51    00 

23,500 

22.00 

.294 

51    34 

23,000 

23.00 

.238 

51    65 
1    06    00 

New  stroke  of  piston. 
Momentary  maximum  rosiatanoe. 

""*27,"o6o" 
22,500 

'  "23.19" 

'"".'624"" 

M'-io"' 

25,000 

24.00 

.101 

07    20 

25.400 

25.00 

.227 

07    42 

24,500 

27.00 

.263 

08    20 

23.800 

20.00 

.333 

08    50 

25,700 

81.00 

.367 

09    18 

26,300 

83.00 

.313 

09    50 

28.600 

35.00 

.845 

10    19 

27,500 

37.00 

.313 

10    51 

27,800 

89.00 

.333 

11    21 

27,300 

41.00 

.323 

11    52 

26,600 

43.00 

.333 

12    22 

28,600 

45.00 

.333 

12    52 

27.100 

40.00 

.313 

13    08 

1    20    20 
1    20    55 

New  stroke  of  piston. 
Momentary  maximom  resistanoeb 

'""'3i,'66o" 

'""46."  65"' 

""."007"' 

26,200 

47.00 

.158 

21    25 

26,700 

48.00 

.294 

21    42 

25,300 

50.00 

.313 

22    14 

24,000 

52.00 

.385 

22    40 

24,000 

54.00 

.357 

23    08 

21,500 

66.00 

.417 

23    32 

20,600 

58.00 

.385 

23    58 

^.000 

60.00 

.417 

24    22 

10,600 

62.00 

.385 

24    48 

18,500 

64.00 

.870 

25    15 

15,200 

66.00 

.400 

25    40 

4,000 

68.00 

.333 

1    26    10 

Maximum  diameter  of  band  at  bottom  of  grooves  after  the  test,  3''.22. 
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THE   BESISTANGE   OF   BANDED   SHELLS   IN   GUNS. 

No.  8402. 

Bore  labricated  with  heavy  cylinder  oil. 
Follower  gripped  in  the  holder  jaws. 
Dimensions  of  band  same  as  in  previous  tests. 
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Distance 

Velocity 

Time 

RoBlstance. 

flbell 

per 

of 

Remarks. 

travcded. 

ndnuie. 

obseryatiouB. 

Pounds. 

Inches. 

Foot. 

h.    m.    s. 

1,000 

0. 

0. 

3    45    10 

Initial  load. 

10.000 

.03 

20,000 
30.000 

.11 

.24 

"i'ia'ib" 

88.000 

.45 

'"".mo" 

3  47  12 

32,000 

.66 

.025 

47    82 

23,  goo 

1.00 

.076 

47    66 

27,800 

2.00 

.135 

48    32 

83,600 
34.800 

3.00 

4.00 

""."233" 

ii'ii* 

38,600 

6.00 

.833 

49    46 

40,600 

&00 

.833 

50    15 

40.300 

10.00 

.294 

50    49 

39,300 

12.00 

.385 

61    15 

39,500 

14.00 

.383 

51    45 

39,600 

16.00 

.870 

63    12 

86,700 

18.00 

.367 

52    40 

35,100 

20.00 

.333 

3    63    10 

33.800 

22.00 

.833 

63    40 

83,100 

24.00 

.400 

54    05 
4    11    80 

New  stroke  of  piston. 
Test  resumed. 

"'38,066" 
31,300 

"■25.'66"' 

"■"."126"* 

"'4"'i2"i6" 

30,200 

26.00 

.278 

12    28 

80,800 

28.00 

.278 

18    04 

82,100 

80.00 

.885 

13    80 

31.800 

32.00 

.386 

13    66 

30,200 

84.00 

.885 

14    22 

27,000 

36.00 

.867 

14    60 

26,600 

38.00 

.400 

16    16 

23,800 

40.00 

.370 

15    42 

21,800 

42.00 

.386 

16    08 

21,500 

44.00 

.385 

16    34 

21,200 

46.00 

.385 

17    00 

20,200 

48.00 

.400 

17    25 
4    28    10 

New  stroke  of  piston. 
Test  resomed. 

""'"22,066" 
19,500 

"49.66" 

"■".'266" 

"4'i8"86" 

20,700 

50.00 

.338 

28    60 

21,700 

62.00 

.357 

29    18 

19,900 

54.00 

.417 

29    42 

17,600 

66.00 

.417 

30    06 

19,400 

58.00 

.385 

4    30    32 

18.500 

60.00 

.417 

80    56 

18,200 

62.00 

.385 

31    22 

17,500 

64.00 

.436 

81    46 

17.200 

66.00 

.400 

32    10 
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No.  8403. 

Bore  lubricated  with  heavy  cylinder  oil. 

Follower  attached  to  antifriction  nut,  and  shell  pushed  through  the 
gun. 
Dimensions  of  band  same  as  in  previous  tests. 


Distance 

Velocity 

Time  of 
oUservRtioDH 

h.    m.    s. 

Reiiifltance. 

Bhell 
traveled. 

minute. 
Foot. 

Bemarke. 

Pounds. 

Inches. 

1,000 

0. 

0. 

9    65    00 

Initial  load. 

10,000 

.03 

20,000 

.06 

30,000 

.12 

'  "."669* 

56  "65' 

40,000 
44,200 

.24 

.37 

'"".biz" 

57' "46" 

30,000 
24,000 

.60 

.79 

23,000 

1.00 

'""'.'642'" 

m'k"' 

29,900 

2.00 

.077 

10    00    00 

Interniptioii. 

37,100 

4.00 

10    01    55 

40,400 

6.00 

"  ".'286  " 

02    30 

38.600 

8.00 

.383 

03    00 

87,600 

10.00 

.385 

03    26 

37,100 

12.00 

.345 

03    56 

36,200 

14.00 

.323 

04    26 

36.000 

16.00 

.417 

04    60 

84,100 

18.00 

.357 

10    06    18 

32,200 

20.00 

.333 

06    48 

30,000 

22.00 

.370 

06    15 

28,500 

23.61 

.870 

06    42 
10    21    30 

New  stroke  of  piston. 
Test  resmned. 

27,866"" 

27.100 

'24.61  " 

""•.'ioi* 

"i6"22"i8" 

27,300 

21;.  61 

.263 

22    37 

26,400 

27.61 

.308 

23    10 

27,100 

29.61 

.338 

23    40 

26,700 

31.61 

.857 

24    08 

26,500 

33.61 

400 

24    38 

24,000 

36.61 

.400 

24    58 

24,400 

37.61 

.333 

25    28 

28.600 

80.61 

.417 

25    52 

23,400 

41.61 

.385 

26    18 

22,800 

43.61 

.367 

26    46 

22,200 

46.61 

.435 

27    09 

22,900 

47.28 

.454 

27    31 
10    40    00 

New  stroke  of  piston. 
Test  resumed. 

"     '23.566 

21,300 

■■"48.23" 

""'."663" 

""i6'"4i"i9'* 

20,500 

40.23 

.238 

41    40 

21,100 

51.23 

.312 

42    12 

21,000 

63.23 

.385 

42    38 

20.100 

55.23 

.370 

10    43    05 

20,000 

57.23 

.400 

43    30 

20,200 

59.23 

.367 

43    68 

20,200 

61.23 

.454 

44    20 

20,100 

63.23 

.870 

44    47 

f 

20.500 

65.23 

.870 

46    14 

16,000 

67.23 

.357 

45    42 
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No.  8546. 
Bore  not  labricated. 

Follower  attached  to  antifriction  nut,  and  shell  pushed  through  the 
gun. 

Dimennons  of  band, 

-      ."47      - 


T 

13 


e*3    . 


Beflistanoe. 

Distance 

shell 
traveled. 

Velocity 
minute. 

• 

Time  of 
observations. 

Kemarks. 

Poimdt. 

Foot. 

h,  m.    M. 

1,000 

0. 

0. 

2    31    00 

Initial  load.                                                             | 

2,000 

.17 

a,  000 

4,000 

.30 

.44 

5,000 

.57 

1 

6,000 

.71 

7,000 

.85 

8,000 

.96 

9,000 

1.10 

10,000 

1.22 

'"".oii  ' 

"Via' "so"* 

12,000 

1.40 

14,000 

1.78 

16,000 

2.00 

20,000 

2.55 

'■'.'oei" 

85"i6" 

22,700 

4.00 

.145 

2    36    00 

25,200 

6.00 

.200 

36    60 

22,300 

8.00 

.250 

37    80 

21,000 

10.00 

.260 

38    10 

21,200 

12.00 

.286 

38    46 

20,400 

14.00 

.833 

30    16 

19,900 

16.00 

.870 

89    42 

18,800 

18.00 

.312 

40    14 

16.900 

20.00 

.357 

40    42 

15,900 

22.00 

,312 

41    14 

16,200 

23.60 

.364 

41    86 

2    52    00 

New  atroke  of  platen. 
Test  resumed. 

"""isjibo"" 

""23.'66*' 

^^**»v  *^^Piaaai^^%a> 

15,600 

25.60 

""."083" 

■"2"54"66" 

16,300 

27.60 

.333 

64    30 

17,400 

20.60 

.346 

64    69 

17,300 

31.60 

.436 

56    22 

17,200 

83.60 

.357 

66    60 

16,500 

85.60 

.400 

66    16 

16,900 

37.60 

.867 

66    42 

16,000 

89.61) 

.367 

67    10 

16,800 

41.60 

.400 

57    36 

16,700 

43.60 

.400 

68    00 

16,300 

45.60 

.367 

68    28 

15,600 

47.30 

.354 

68    52 
3    07    30 

New  stroke  of  piston. 
Test  resumed. 

i4,666'" 

'47.32* 

14,100 

49.30 

"".ui" 

"'3*"08"38" 

14, 100 

61.80 

.370 

09    05 

13,800 

63.30 

.435 

09    28 

12.600 

66.30 

.345 

09    57 

13,400 

57.30 

.386 

10    23 

12,500 

50.80 

.870 

10    50 

13,500 

61.30 

.400 

11    15 

13,600 

63.30 

.400 

11    40 

11,800 

66.30 

.867 

12    08 

5.000 

67.80 

The  lauds  of  the  gun  sheared  their  way  through  the  length  of  the 
band,  and  threw  up  a  burr  on  each  edge. 

Filing  off  these  burrs  and  measuring  the  band  on  a  diameter  which 
was  covered  by  the  grooves  in  the  gun  the  band  now  measured  3".2678 
diameter  at  the  middle  of  its  length,  thus  showing  an  enlargement  of 
(3.2078—3.2555)  ".0123  over  the  original  diameter  of  the  band. 

The  band  was  crowning  after  the  test,  being  sensibly  larger  in 
diameter  at  the  middle  of  its  length. 
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No.  8547. 
Bore  Dot  labt  icated. 
Follower  used  with  antifriction  nut,  and  shell  pushed  through  the  gun. 


Distance 

Bhell 
traveled. 

Velocity 
ininate. 

Time  of 
obaervatioiis. 

Remarks. 

Pound$. 

Foot. 

A.   m.  ». 

1,000 

0. 

0. 

8    34    80 

Initial  load. 

5.000 

.01 

10,000 
15,000 

.02 

.03 

20,000 

.07 

21,200 

.11 

'""."ooi*" 

'"'8""S7"'66"' 

15,000 

.26 

12,500 

.58 

14,000 

1.00 

""'."649"* 

38  "36" 

17,700 

2.00 

.125 

39    10 

2t800 

3.00 

.167 

39    40 

23,100 

4.00 

.125 

40    20 

24.800 

6.00 

.250 

41    00 

22,400 

8.00 

.250 

8    41    40 

22,500 

10.00 

.204 

42    14 

22,800 

12.00 

.323 

42    45 

22,500 

14.00 

.845 

43    14 

22,100 

16.00 

.833 

43    44 

20,200 

18.00 

.845 

44    13 

18,300 

20.00 

.845 

U    42 

17,800 

22.00 

.357 

45    10 

17,600 

23.69 

.384 

45    32 
8    54    40 

New  stroke  of  piston. 
Test  resumed. 

" 'is,' 666" 

""23."  7i" 

17,200 

24.60 

17.600 

25.09 

"".m" 

*8"56"i8" 

17,900 

27.69 

.812 

56    50 

18,200 

29.60 

.833 

57    20 

17,500 

31.60 

.370 

57    47 

17,100 

83.09 

.345 

58    16 

16,300 

35.09 

.385 

58    42 

16,200 

37.69 

.357 

59    10 

16,000 

89.09 

.885 

50    36 

15,000 

41.69 

.357 

9    00    04 

16,900 

43.69 

.385 

00    30 
0<r    56 

19,900 

45.69 

.385 

15,600 

47.44 

.357 

01    24 
9    10    40 

New  stroke  of  piston. 
Test  resumed. 

'""is' 666' 

'"47."  45"" 

15,400 

48.44 

"""."oso" 

"9'  ii"'36"' 

15,100 

49.44 

.227 

11    58 

14,000 

51.44 

.238 

12    40 

14,400 

53.44 

.263 

13    18 

13,500 

55.44 

.400 

13    43 

13,500 

57.44 

.312 

14    15 

ld,2U<) 

59.44 

.870 

14    42 

13,600 

61.44 

.385 

15    08 

14,000 

63.44 

.400 

15    38 

12,400 

65.44 

.385 

15    59 

6,500 

67.40 

.323 

16    30 

Diameter  over  band  opposite  grooves  in  the  gun  after  the  test, 
about  3.3'ao. 

Copper  in  the  band,  opposite  the  lands,  flowed  to  the  rear  about 
MSzt. 
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PHOTCX3RAPH  OF  BASE  OF  3.2-INCH  SHELL,  SHOWING  CONDITION  OF  COPPER  BAND  AFTER 
BEING  FORCED  THROUGH  BORE  OF  RIFLE. 

EXPERIMENT  No.  8549. 
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No.  8553. 
Bore  not  lubricated. 
Follower  used  with  antifriction  nut,  and  shell  pushed  through  the 

®^    •  Dimensions  of  band. 

I 


« — 

rs0 

— *t 

♦.•isi 

•-3r5-* 

r2»i 

1 

t  ^ 

+ 

t 

^ 

^ 

^ 

^ 

i 

1 

§ 

.5 

•       Distance  Velocity 
ReBistaiioe.j     ahell  per 

traveled.!  minute. 


Time  of 
observations. 


Keniarks. 


Pounds. 

Inches. 

foot 

h.    m.     «. 

1,000 

0. 

0. 

2    45    00 

10,000 

.03 

15,000 
17,000 

.07 



.15 

12,000 
22.000 
23,000 

.32 

::::::;;:::::::::: 

.40 

.42 

24,600 

.46 

23,000 

.53 

"Voio" 

"2'47'"46  " 

20,000 
17,100 

.61 

1.00 

......^... 

'"2"48"'38' 

21,000 

2.00 

.147 

49    12 

80,500 

4.00 

.208 

50    00 

36,300 

6.00 

.323 

60    31 

40, 000 

8.00 

.323 

2    51    u2 

37,200 

10.00 

.417 

51    26 

83,700 

12.00 

.476 

61    47 

33,300 

14.00 

.385 

52    13 

27,200 

16.00 

.417 

52    37 

23,800 

18.00 

.400 

53    02 

19,100 

20.00 

.400 

5:J    27 

18,800 

22.00 

.600 

53    47 

17,700 

22.96 

.432 

5:)    58 
3    24    00 

"*'26,*i6i»" 

"ii'io"' 

17,800 

23.96 

■".'064  ■ 

"*8"25  "32" 

15,700 

24.96 

.192 

25    68 

14.200 

26.95 

.857 

26    26 

16,100 

28.95 

.417 

26    50 

16.100 

80.95 

.885 

27    16 

13,700 

82.95 

.417 

27    40 

13.600 

84.96 

.417 

28    04 

11,800 

36.96 

.400 

28    29 

10,200 

38.96 

.435 

28    62 

9,200 

40.96 

.386 

29    18 

9,000 

42.96 

.435 

29    41 

9,700 

44.95 

.400 

80    06 

0,600 

46.73 

.i^ 

80    28 

12, 800 

8    64    00 

""i2,'266"" 

'"iHn" 

9,300 

47.73 

*  "."om" 

"■8**65*36" 

10.200 

48.73 

.278 

66    48 

10,500 

50.73 

.323 

66    19 

9,200 

62.73 

.417 

3    56    43 

8,700 

64.73 

.386 

67    09 

7,500 

66.73 

.417 

67    83 

7,600 

68.73 

.385 

67    69 

6,800 

60.73 

.417 

68    23 

6,500 

62.73 

.385 

68    40 

6,200 

64.73 

.417 

69    13 

6,000 

66,78 

.476 

69    34 

Initial  load. 


New  stroke  of  piston. 
Test  resumed. 


Kesistance  when  end  of  stroke  waa  reached  and 
travel  of  shell  ceased.  This  higher  resistance 
was  gradually  reached,  and  after  the  lapse  of 
8  to  4  minates  the  load  on  the  scale  advanced 
still  more,  ffoing  to  14,100  poands,  all  motion 
of  the  shell  having  oeaaed  in  the  first  in- 
stance. Similar  phenomena  have  been  ob- 
served in  earlier  tests. 

At  the  expiration  of  90  minutes  the  increase  in 
resistance  had  nearly  oeased,  the  load  on  the 
soale  now  being  16,600  pounds.  The  load  was 
now  released  and  anew  stroke  of  piston  taken. 

Test  reanmed. 
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3,^-INCH  B.  L,  STEEL  FIELD  BIFLE,    MODEL  1890. 

f  At  mii77lP  i  "^^-  ^  WatervUet  ArsenaL 
rnr.K^o^r.H^-1  J  '(18^3.    798  Ibs.    F.  E.  H." 

trun  Dranaea  <  ^^  trunnion,  "3.2  inch  model  1890." 

l^On  tmnnion  hoop,  "Proof  Gun  XJ.  S." 


. 

No.  8628. 

Bcuut. 

1 
1 

!::  S  =3 

T 

t 

1 

Bore  of  gun  swabbed  with  cotton  waste,  which  removed  excess  of 
grease  used  to  prevent  rust  in  shipping. 
Shell  pushed  through  the  gun,  using  antifriction  nut. 


Reslstajice. 

Distance 

shell 
tnveled. 

Velocity 

per 
minute. 

Time  of 
observations. 

Remarks. 

Pounds. 

Inehea. 

Foot. 

h,    m.    a. 

14,000 
20,000 

"ios 

8    43    40 

Initial  load. 



25.000 
30,000 
85,000 

.07 
.10 

.16 

40,000 

.25 

45,000 
45,600 

.84 

.38 

36,000 

.66 

"■6.'627" 

8    45    80 

36,500 

1.00 

39,200 

2.00 

"*'223" 

"*8"46'  66  ' 

45.800 

4.00 

.357 

8    46    28 

61,000 

6.00 

.370 

8    46    55 

49,900 

8.00 
9.38 

.400 

8    47    20 

Follower  bar  bent. 

Test  discontinued  while  a  n( 

jw  bar  was  pre- 

pared. 

10    43    30 

Test  resumed. 
Maximum  resistance. 
Continues  movement. 

*"*'i6,"466** 
48.500 

;**■;';*** 

52,500 

"*'i6.*83"' 

'"".'6o5*' 

"i6**46  "bo" 

50,100 

11.33 

.167 

45    50 

49,800 

18.83 

.367 

46    18 

61,300 

15.38 

.270 

46    55 

60,400 

17.33 

.400 

47    20 

Throbs. 

45.000 

19.38 

.333 

47    50 

39,200 

21.33 

.333 

48    20 

36.000 

23.33 

.357 

48    48 

34,500 

25.33 

.370 

49    15 

82,100 

27.33 

.857 

49    43 

80.600 

29.38 

.370 

50    10 

80,200 

31.88 

.857 

60    38 

29, 700 

32.94 

.447 

10    50    56 
10    59    20 

New  stroke  of  piston. 
Test  resumed. 
Maximum  resistance. 

*"'"3«,'666" 
27,300 

'"83*94*' 

'"'■.'074" 

"ii  "66*"28" 

27,500 

84.94 

.357 

11    00    42 

27,900 

36.94 

.857 

01    10 

28,100 

88.94 

.857 

01    38 

28.800 

40.94 

.370 

02    06 

26.100 

12.94 

.385 

02    81 

26,100 

44.94 

.400 

02    66 

24.600 

46.94 

.886 

03    22 

24.200 

48.94 

.385 

03    48 

24,100 

50.94 

.385 

04    14 

23, 200 

52.94 

.386 

04    40 

23,200 

54.94 

.323 

05    11 

22,000 

56.63 

.862 

11    05    35 

End  of  stroke. 

27,  (KK) 

Resistance  rose  to  this  load  as 

piston  ceased  to 

I 

move. 

Xew  stroke  of  piston. 

•e: 
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Reaistance. 

Distance 

•hell 
traveled- 

Velocity 
minute. 

Time  of 
obeervations. 

Bemarks 

Pounds. 

Inches. 

Foot. 

A.    m.    s. 

11    13    40 

Test  resumed. 
Maximum  resistance. 

Test  interrupted. 

28,800 
21,700 
20,900 
19,000 

17.800 
14,800 
15,100 
7,600 

67.63 
58.68 
60.63 

62.68 
64.63 
66.63 
67,63 

.094 
.312 
.328 

11    14    33 

14  49 

15  20 

11    20    00 

20  46 

21  15 
11    21    28 

.217 
.345 
.385 

Hardly  any  trace  of  lubricant  in  front  of  the  band  wheu  the  shell 
came  from  the  gun. 
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Ko.  8629. 

Same  gau  as  ia  experiment  Ko.  8628,  and  shell  and  band  of  same 
dimensions. 
Shell  pushed  through  the  gun,  antifriction  nut  used. 
Bore  not  lubricated. 


Resistance. 

1 

Distance 

shell 
traveled. 

Velocity 
minute. 

Foot. 

Time  of 
observations. 

h.     m.     g. 

Bemarks. 

Pounds. 

6,000 

0. 

1    20    10 

Initial  load 

10.000 

.02 

JL.U  a  VAmmM.  A\MWmVL9 

20,000 

.08 

26,000 

.13 

80,000 

.21 

86, 000 

.35 

....... ...|.... 

37, 100 
35, 000 

.40 
.47 

...///.'.v. ............ V. 

83,000 
80,000 

.53 
.62 

1    26    25 

28,000 
28, 100 

.73 
1.00 

20    56 
27     15 

Speed  of  piston  increased. 

'"©.'oot" 

84,300 

2.00 

.143 

27    50 

89,600 

4.00 

.250 

28    30 

44,800 

6.00 

.268 

29    08 

42,800 

«.00 

.312 

29    40 

44. 300 

10.00 

.857 

30    08 

41, 200 

12.00 

.370 

30    36 

41,000 

14.00 

.370 

1    31    02 

38,600 

16.00 

.370 

31    29 

38,000 

18.00 

.385 

31    55 

33,700 

20.00 

.400 

32    20 

27,700 

22.00 

.367 

32    48 

27,000 

23.78 

.371 

33    12 

StroJEe  of  piston  exhausted. 

20,900 

Resistance  ]nci«aaed  to  thin    load 

as  piston 

■*•  vap»^  %mmMM  \/%^    ju\/L^no^^A     %f\M     if  mw      Avcn4 

ceased  to  move. 

New  stroke  of  piston. 

1    42    40 

Test  resumed. 

""33,*i66* 

Maximum  resistance. 

25,900 

''*24'78' 

'"".069* 

""i"48'  52" 

25,900 

25.78 

.312 

44    08 

24,100 

27.78 

.312 

44    40 

24,100 

29.78 

.400 

45    05 

25,200 

31.78 

.370 

45    32 

23,300 

33.78 

.417 

45    56 

22,000 

85.78 

.400 

46    21 

23,100 

37.78 

.400 

46    46 

23,500 

89.78 

.367 

47    14 

23,300 

41.78 

.323 

47    45 

21,500 

43.78 

.345 

48    14 

22,500 

45.78 

.500 

48    34 

22,200 

47.66 

.404 

48    56 

Stroke  of  piston  exhausted. 

23,800 

Resistance  increased  to  this  load. 
Nev  stroke  of  piston. 

1    66    06 

Tent  rMininfwl 

"27,260" 

XOBv  rOBUIUfXI. 

Maximum  resistance. 

22,800 

"*48.'56"' 

.072 

""1**67"  "15"" 

21,900 

49.  M 

.333 

57    30 

22,400 

61.66 

.400 

67    56 

22,600 

68,66 

.435 

68    18 

23,700 

65.66 

.400 

68    43 

23,600 

67.56 

.400 

69    08 

21,200 

69.66 

.385 

69    34 

21.000 

61.56 

.417 

69    68 

18,000 

63.66 

.294 

2    00    32 

18.400 

65.56 

.417 

00    50 

15,200 

67.56 

.417 

01    20 

t&OjOOr 


3^,04>^ 


0a,aOi 


M^oo^ 


^€f. 


A^aar 


jy 


y  M  tfg  ^  s^  ^  sa 
/it  CkKZ^-  .^^^m^ 


\ 

H 


.     I 


^Mi^Bgoef  ^^x;f^.^mBm  \ 


OlM^      * 


^  9j/^    ~ 


se'  99   /<ic  soa  totT  ///  //4«'  ^7* 
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S'lNCH  B.  L,  STEEL  SIEGE  RIFLE, 

No.  8309. 
Marks  on  rifle: 

"Model  1890"  on  trunnion. 
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"  5.in.,  No.  IjWt.  3,630  lbs. 

F.  E.  H.,  Insp. 
Watervliet  Arsenal,  1893,' 


:i 


on  muzzle. 


About  M:88 


/.?f£pp 


.'535'* 


<JU 


Distance 

Velocity 

Time  of 
observations. 

Resistance. 
Pounda. 

shell 
traveled. 

minute. 

Remarks. 

Inehea. 

Foot. 

A.  m.    9. 

5,000 

0. 

0. 

8    00*  00 

Initial  load. 

80,000 
60,000 
00,000 
70,000 

.13 

.23 

.30 

.36 

80.000 
89,000 

.41 
.58 

'""3*'ii"o6" 

11    30 

82,000 

.76 

.............. 

72.000 

1.00 

'■'*.'026*" 

3    12    10 

65,000 

1.60 

.071 

12    46 

73.000 

3.00 

.167 

3    13    30 

79.700 

6.  CO 

.143 

14    40 

77. 700 

7.00 

.200 

15    30 

84,000 

8.25 

.156 

16    10 

83,100 

9.00 

16    40 

80,600 

10.00 

"■'."iii" 

17    10 

98,800 

12.00 

.167 

18    10 

99,900 

14.00 

.143 

19    20 

104.200 
102,100 

15.50 
16.00 

.......... 

'"z'ioi'zh" 

102,000 

18.00 

.143 

21    40 

104,300 

20.00 

.147 

22    48 

101,100 

22.00 

.143 

23    68 

101,600 

22.50 

.144 

24    60 

New  stroke  of  piston  taken. 

90,000 
98,200 

23.60 
26.50 

3    84    00 
85    10 

.......... 

93,300 

27.50 

.333 

85    40 

92,700 

29.50 

.263 

36    18 

90,600 

31.60 

.812 

36    60 

86,800 

83.60 

.333 

87    20 

82,700 

86.60 

.333 

87    50 

80.600 

37.60 

.312 

38    22 

79,700 

89.60 

.367 

88    50 

78,200 

41.50 

.812 

39    22 

74.300 

48.60 

.803 

89    55 

75,700 

45.50 

.833 

3    40    25 

72,300 

47.50 

.286 

41    00 

New  stroke  of  piston  taken. 

70,000 

47.60 

8    49    00 

69,600 

49.50 

""'.*2o6'" 

49    50 

65,000 

61.60 

.333 

50    20 

60,100 

63.50 

.333 

50    60 

65.200 

56.50 

.333 

61    20 

5:J,  700 

57.50 

.312 

51     52 

65.300 

60.50 

.312 

62    24 

56.000 

61.50 

.833 

52    54 

55,200 

63.50 

.312 

53    26 

62,800 

65.50 

.323 

53    67 

51,800 

67.60 

.328 

64    28 

51,300 

69.50 

.333 

54    58 

61,800 

71.50 

.333 

65    28 
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No.  8369— Continued. 


Distance 

abell 
traveled. 

Velocity 

per 
minute. 

Time  of 
observations. 

Remarks. 

Pound*. 

Inches. 

Foot. 

h.  m.  8. 

40,000 

71.60 

4    03    10 

50, 200 

73.50 

"o.m" 

04    10 

49,000 

75.50 

.500 

04    30 

48.  GOO 

77.50 

.312 

05    02 

46,800 

79.50 

.385 

05    28 

46,500 

81.50 

.345 

05    57 

46,600 

83.50 

.370 

06    24 

43,600 

85.50 

.370 

06    52 

44,100 

87.50 

.870 

07    10 

43,700 

89.  5U 

.417 

07    43 

42,200 

91.  50 

.323 

08    14 

41,100 

93.50 

.845 

08    43 

41,100 

95.50 

.400 

09    08 

Xew  stroke  of  piston  taken. 

80,000 

05.50 

4    43    10 

37.000 

07.50 

"*'."26o*" 

44    00 

88,800 

90.50 

.370 

44    27 

88,400 

101.50 

.400 

44    52 

37,700 

103.50 

.370 

45    19 

37,000 

105.50 

.385 

45    45 

38,600 

107. 50 

.400 

46    10 

38,100 

100.50 

.417 

46    34 

40,300 

111.50 

.323 

47    05 

41,300 

113.50 

.417 

47    29 

42,500 

115.50 

.417 

47    63 

36,000 

117.50 

.345 

4    48    22 

Test  completed. 

Opposite  the  lands  the  copper  in  the  band  was  forced  to  the  rear 
about  "Al  and  opposite  the  grooves  about  ''.09,  the  total  length  at 
these  two  parts  being  1".08  and  ''.70,  respectively. 
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Ko.  8370. 

Shell  rebanded  and  again  forced  through  the  rifle. 
Dimensions  of  band  same  as  in  preceding  test. 

Note. — There  was  a  slight  deficiency  of  metal  in  the  band ;  hence  it  did  not  turn 
up  to  fall  exterior  diameter  at  all  parts  of  the  circumference. 


Resistance. 

Distance 

sbeU 
traveled. 

Velocity 
minute. 

Time  of 
observations. 

Remarks. 

Pound$. 

Inches. 

Foot. 

h.    m.    ». 

5,000 

0. 

8    43    30 

Initial  load. 

10,000 

.02 

ao.ooo 

.07 

30,000 

.15 

**8    45    6o' 

36,000 

.17 

40,000 

.20 

.............. 

45,000 

.23 

60,000 

.27 

'.'.'.'.'.'.'.'.'.'.'.'.'.'. 

65,000 

.33 

60,000 

.37 

"i'ii'do" 

65,000 

.43 

08,500 

.55 

66,000 

.65 

*"*6.*oi6*' 

"*8""49*'o6* 

78,500 

1.72 

.080 

50    00 

79«400 

2.90 

.197 

60    30 

80,800 

4.00 

.183 

61    00 

81,000 

6.00 

.222 

61    46 

M,500 

8.00 

.222 

8    52    30 

05,400 

10.00 

.204 

53    19 

96.0U0 

12.00 

.213 

M    06 

103,300 

14.00 

.200 

64    56 

94,300 

16.00 

.217 

56    42 

94.500 

18.00 

.217 

56    28 

96,500 

20.00 

.213 

67    16 

90.500 

22.00 

.176 

58    12 

89,400 

23.70 

.118 

59    24 

New  stroke  of  piston  taken. 

76,000 
83,900 

23.80 
25.70 

9    17    00 
l6    14 

......^.. 

79,100 

29.70 

.208 

19    50 

74,700 

31.70 

.222 

20    35 

72.600 

33.70 

.217 

21    21 

70,600 

35.70 

.283 

22    04 

69,600 

37.70 

.238 

22    46 

71,  100 

89.70 

.233 

23    29 

1 

70.200 

41.70 

.244 

24    10 

68,000 

4,3.70 

.154 

25    16 

67.600 

46.70 

.119 

26    39 

66,700 

47.70 

.123 

28    00 

New  stroke  of  piston  taken. 

64,000 
64,000 

47.80 
49.70 

9    87    00 
87    48 

""'"."im"" 

60,100 

61.70 

.294 

88    22 

55.800 

63.70 

.845 

0    38    51 

52,200 

65.70 

.323 

39    22 

52,300 

57.70 

.357 

39    50 

54,200 

69.70 

.367 

40    18 

63,600 

61.70 

.333 

40    48 

65,700 

63.70 

.333 

41     18 

65,100 

65.70 

.357 

41     46 

r*5,ooo 

67.70 

.357 

41    14 

64,600 

60.70 

.345 

41    43 

54,200 

71.70 

.312 

42    15 

New  stroke  of  piston  taken. 

51,400 
52,500 

71.80 
73.70 

9    55    00 
9    55    35 

'"""."271** 

52,  400 

75.70 

.250 

56    16 

51.100 

77.70 

.270 

56    62 

50,600 

79.70 

.260 

67    32 

50.  yoo 

81.70 

.278 

58    08 

49,  200 

83.70 

.270 

58    46 

47,400 

85.70 

.303 

69    18 

48,500 

87.70 

.312 

59    50 

49,200 

89.70 

.312 

10    00    22 

45.300 

91.70 

.323 

00    63 

44.300 

93.70 

.345 

01    22 

48.000 

95.58 

.336 

01    60 

New  stroke  of  piston  taken. 
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Resistance. 

Distance 

shell 
traveled. 

Velocity 
minute. 

Time  of 
observations. 

Remarks. 

Pound*. 

Inches. 

Foot. 

h.    m,    «. 

40,200 

95.68 

.......... 

10    26    00 

39,500 

97.68 

26    54 

41,300 

99.58 

.312 

10    27    26 

41,000 

101.58 

.312 

27    58 

40,200 

103.58 

.400 

28    23 

41,300 

105  58 

.323 

28    54 

41,400 

107.58 

.345 

29    23 

42,800 

109.58 

.345 

29    52 

43,500 

111.58 

.370 

30    19 

48,400 

113.58 

.345 

30    48 

51,100 

115.58 

.303 

10    31    21 

41,000 

117.58 

Teat  completed. 

'. 

^    "     '  '   " 

Opposite  the  lauds  the  copper  band  was  '^98  long  and  opposite  the 
grooves  ".66  long  after  the  test. 

Of  the  total  ".98  opposite  the  lands,  about  ".05  represents  the  flow 
of  the  band  in  a  forward  direction;  hence  the  amount  of  flow  toward 
the  rear  at  this  place  was  ".98-(".05  +  ".61)  =  ".32. 

Opposite  the  grooves  there  was  hardly  any  perceptible  forward  flow 
of  the  copper. 


-^^i^-pof  7nutseb». 


\*£r     66    dBt    6^    66'    «f    9D     n.     7j¥    7^ 


\ie?Jt!iBz^?t,  0%,  JUfOpt^.  cd^ 
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7-iyCH  B.  L.  STEEL  SIEGE  HOWITZER. 

No.  8357. 

Marks  on  gan : 

"Model  18 W  on  trannion. 
"7-in  No.  5  Wt.  3710  lbs.    ) 

W.  S.  P.  Insp.  >  on  muzzle. 

Watervliet  Arsenal  1893'' ) 


\t —  J^r-f- 


f70 


I 


,<:?M 


i:7*>' 


i»' 


r 


Distance!  Velocity        Time  of 
shell     I       per  *'»»"«» 

traveled,    minate. 


Remarks. 


ound9. 

Inchti. 

2,500 

0. 

32,000 

.05 

36,000 

.10 

44.000 

.20 

57,000 

.34 

76,800 

.50 

88,600 

.70 

71,000 

.80 

66,000 

.90 

44,000 

1.00 

44,000 

2.00 

46,600 

3.00 

55,100 

4.00 

68,700 

6.00 

50,800 

6.00 

50,700 

7.00 

58,600 

8.00 

63,400 

0.00 

6O.?0O 

10.00 

61.600 

11.00 

6:1,000 

12.00 

64,800 

13.00 

66,400 

14.00 

60.100 

15.00 

60,800 

16.00 

60,700 

17.00 

74,400 

18.00 

77,500 

10.00 

78.400 

20.00 

53.000 

20.07 

61.600 

20.08 

63.900 

20.00 

63,800 

20.10 

03.400 

20.15 

03.300 

20. 16 

HI.  000 

20. 40 

.W.  300 

20.42 

83.300 

20. 62 

53.200 

20.62- 

85.000 

20.88 

Foot. 
0. 

1  h.    m,  «. 

11  30  00 
40  00 
40  30 

'     41  66 
42  00 

Initial  load. 




43 

00 

.017 
.167 
.167 

44 
44 

11  45 

00 
80 
00 

.m 

46 

00 

.333 

46 

8U 



::::;::;:::•:  1 

.250 

47 

30 

.222 

40 

00 

] 

1   .333 

60 

00 

1...-.^... 

50 
53 

45 
00 

Rapid  rate. 


Piston  stationary  2^  niinutes. 


55    30 
.1  66    00    1 

.1 Load  momentarily  reached. 

60    20    ' 

20.62    I I Load  momentarily  reached. 

"^  -"  '  .  004    1    12    03    00 

Load  momentarily  reached. 

Rested  40  minutes ;  the  load  in  the  meantime  fell 
I      to  43.200  pounds. 
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Ko.  8357— Continued. 


Resistance. 

Distance 

shell 
traveled. 

Velocity 
minute. 

Time  of 
observations. 

Bemarks. 

• 

Pounds. 
48,200 
66.700 
66.600 
60,600 
64,900 
65,200 
65,300 
65,800 
65,800 
65,300 
85.000 
4,000 
78,800 
70,000 

60,000 
60,000 
60,000 
60,000 

37,000 
50.000 
62,800 
61,000 
61,000 

61,000 
70,000 
68,000 

63,000 

Jnehfs. 
20.86 
20.87 
20.88 
20.89 
20.90 
20.01 
20.92 
20.93 
20.94 
20.95 
21.80 

Foot. 

h.    m. 

12    42 

45 

8. 

00 
00 

Load  released  and  rested  8  minutes. 

Load  maintained  uniform  between  21".65  and 
23".00.    Rapid  rate  of  movement  of  shell. 

The  varUtion  in  speed  of  shell  was  intentlonaUv 
arranged  to  maintaina  resistance  of  70,000  and 
60,000  pounds,  respectively,  as  shown  above. 

AcoeleratinK  the  speed  increased  the  resistance 
to  70,000  pounds.    Speed  then  again  reduced 

from  24"  to  25".64,  the  interval  of  time  being 
about  40  seconds. 
Bate  of  travel  of  shell  2"  per  minute ;  continued 
at  this  speed  up  to  the  end  of  the  stroke  of  the 
testing  machine,  24". 

46 

00 

47 
48 

00 
00 

.001 

21.62 
23.00 

28.20 
23.40 
23.50 
23.60 

23.65 
28.66 
23.68 
23.70 
28.76 

23.92 
24.00 
26.64 

1 

12    64 
56 
57 
58 

2    46 

47 
49 
49 

00 
80 
15 
30 

00 
00 
00 
80 

.007 

2    68 

19 

.167 

Another  stroke  of  the  piston  taken,  and  mn  at  speed  of  4''  per  min- 
nte,  the  resistance  now  averaging  60,000  pounds;  at  times  reaching 
63,000  pounds,  and  at  other  times  falling  to  57,000  pounds. 

During  the  last  10^'  of  the  travel  of  the  shell  in  the  gun  the  resist- 
ance increased  and  reached  a  maximum  of  90,000  pounds,  attributed  to 
the  rear  end  of  the  shell  cramping  in  the  bore.  There  were  fluctuations 
in  the  resistance  during  this  stage. 

There  was  some  abrasion  of  the  copper  band,  but  the  principal  e£fect 
was  a  flow  of  the  metal  under  the  lands  of  the  gun,  which  forceil  the 
copper  toward  the  base  of  the  shell  about  ''.20  at  each  land. 


/lOC^C 


>J3flt 


4 


S¥     ^     68     To     7JL     Jul     m      78 


:z€t^^^  ^  Af  cfati^p. 
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No.  8368. 

[Second  experiment.] 

Shell  rebanded  and  again  forced  throagh  gun. 
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Resistance. 


Pounds. 

5.000 
44.500 
61, 400 
76,200 
83.100 
88,800 
94,100 
09.900 
97,200 
91, 100 
82,800 
67,200 
61,300 
59,000 
59, 400 
60,500 
60,600 
58,900 
61,200 
63,700 
64,300 
66,400 
67,300 
67,000 
66,900 
69,700 
70,000 
70,300 
71, 600 
70,300 
69,400 
06,000 

66,300 

68,500 
68,100 
5,000 

5,000 
30,500 
53,200 
61,900 
61,400 
62.400 
62,600 
60,600 
60,100 

15,700 


15, 70O 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
55,000 
60.000 
65.000 
68,000 
75.000 
79,800 


Distance 

shell 
traveled. 


Jnehet. 
0. 
.05 
.10 
.20 
.30 
.40 
.50 
.60 
.70 
.75 
.80 
.90 
1.00 
1. 10 
1.20 
1.70 
2.00 
2.5 
3.0 
3.5 
4.0 
4.5 
5.0 
5.5 
5.71 
5.80 
6.00 
6.50 
6.60 
7.00 
7.50 
8.00 

8.50 

9.00 
9.50 


9.49 
9.50 
9.51 


9.52 
9.53 


9.60+ 


9.52 


9.53 
'9.54  * 


Velocity 

per 
minute. 


Foot 
0. 


.008 


.016 


.017 


.012 


.008 

.oio" 


.010 


.009 
.006    { 


.0001 


.0007 


Time  of 
o1>servationB. 


h.   m. 
2    08 


08  00 

09  00 

10  00 

11  25 

12  10 

12  40 

13  15 
18  50 

14  80 

14  45 

15  00 
15  30 
15  55 


16  50 

19  25 

20  45 
23  35 
26  40 


80 

84 

2    38 


10 
00 
23 
43  29 
49    44 

52  40 

53  45 
55  05 
59  40 
00  30 
03  40 
08  07 
12  56 
10  29 
24  40 
30  55 
89    00 


3  48  30 
49  40 
51    50 


4    03    30 
14    15 


4    26    30 
4    85    30 


00 

00 

00 

10 

00 

32 

00 

56 

01 

20 

01 

43 

02 

3 

02 

23 

02 

43 

03 

04 

03 

28 

03 

43 

04 

08 

04 

40 

Remarks. 


Initial  load. 


Rate  increased  here. 


Load  released  to  initial  load  while  aooamulator 
weights  were  pnmped  up. 


Readings  taken  during  one  setting  of  testing- 
^    maolune  valves. 


Valves  closed,  with  prassure  left  on  shell. 

Temperature  of  testing  room  about  68^  T. 

Test  discontinued. 

Load  found  on  shell  after  about  89^  hours'  rest. 
The  temperature  of  the  testing  room  was  then 
48^^  F.,  but  during  the  interval  of  rest  had  been 
lower. 

The  reduction  in  load  attributed  largelr  to  fall 
in  temperature  in  the  testinc  room,  diminish- 
ing the  volume  of  oil  in  struning  cylinder. 


Valves  of  testing  machine  remain  at  one  set- 
^    ting. 


Maximum  resistance  after  rest. 
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Resistance. 


Pounds. 
70,000 
69,000 
(58, 700 
67, 700 
07,600 
67.300 
67,  ]50 
67,080 
66,060 
66,050 
67.100 
67,380 
07,540 

70, 300 
69.500 


71,200 
71,000 
70,600 
70, 200 

70,  600 

71,  600 
72, 080 

75.  300 
75.  600 
73, 700 
73. 200 
73, 080 
72, 800 

72,  «40 
72, 500 

72.  300 
72.100 
71, 040 
71, 900 
71,800 
71.720 
71,580 
71.400 

71,  380 
71,260 
71. 200 
71, 070 
71,000 
70.  870 
70,800 
70,860 
70,900 
70,900 
70,880 

75,600 
75,150 
74,860 
74,600 
74,320 
74,020 
73.880 

73,  720 
73,420 
73. 810 
73,200 
72, 500 

72,  200 
71,920 
71,720 
71,300 
71,210 
71,100 


Diatanoe 

shell 
traveled. 


Velocity 

per 
minute. 


Inches. 
9.55 
9.56 
0.57 
9.58 
9.59 
9.60 
9.60^ 
9.61 
9.63 
9.66 
9.67 
9.09 
9.70 

9.70 
9.72 


9.74 
9.80 
0.97 
10.10 
10.20 
10.44 


10.47 
10. 51 
10.  ?y.\ 
10.  ."ir. 
10.58 
10.60 
10.61 
10.04 
10.  66 
10.  ri8 
10.70 
10.71 
10. 73 
10.76 
10.78 
10.79 
10.81 
10.82 
10.84 
10.87 
10.89 
10.90 
10. 91 
10.93 
10.96 
10.98 

11.00 
11.03 
11.12 
11.20 
11.28 
11.35 
11.42 
11.50 
11.58 
11.63 
11.71 
11.79 
11.85 
11.91 
11.98 
12.04 
12.11 
12.17 


FooL 


.0004 


.0004 


.0008 


Time  of 
observations. 


.0017 


.006 


h.  m. 
05 
06 
06 
08 
09 
10 
12 
14 
20 
25 
30 
85 
40 

8  41 
8  45 


8  45 
46 
50 

9  03 
17 
40 

10  04 

10  05 
05 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

10  24 
25 
26 
27 
28 
29 
30 
31 


10  31 

30 

32 

00 

33 

00 

34 

00 

35 

00 

36 

00 

37 

00 

38 

00 

89 

00 

40 

00 

41 

00 

42 

00 

43 

00 

44 

00 

45 

00 

46 

00 

47 

00 

48 

00 

Kemarks. 


Valves  of  testing  machine  remain  at  one  set- 
^    ting. 


Valves  changed.    Speed  incniased  slightly. 


i 


Valves    again    chasjcrod, 
speed  of  shell. 


Valves  again  changed. 


slightly   increasing 


Valves  again  changed. 


; 


Valves  again  changed. 
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Reflistanoe. 


Pounds. 
78,400 
79.200 
79,940 
80.980 
81,120 
81,100 
80,980 
81. 350 
81,900 
83,120 
84,100 
84,280 
83.050 
83,800 
84,100 
84,000 
85,060 

97,400 
96,200 
93,600 
94,600 
97,900 
99,800 
101,600 
103.200 
108,700 


74,800 
88,900 
85,000 
84,050 
83,400 
85,400 
86,800 
88,080 
89,800 
91,200 
91,440 
91,650 
91,920 
92,400 
80,000 
78,900 
5,000 
5,000 
68,000 
68,200 
86,400 
86.220 
86,220 
87,000 
88,300 
89.020 
91.300 
02,100 
92,600 
00,000 
03,400 

114,000 


94,500 
75,600 
75,300 
74,700 
75,850 
77,100 


DiBtoDce 

shell 
traveled. 


Inches. 


Velocity 

per 
minute. 


12.33 
12.66 
12.93 
13.19 


13.42 
13.66 
13.88 
14.09 
14.28 
14.49 


14.68 
14.85 
15.03 
15.21 

15.48 
15.94 
16.42 
16.80 
17.36 
17.79 
18.24 
18.65 
18.87 


18.91 
18.92 
18.93 
18.05 
18.96 
18.98 
19.00 
19.06 
19.15 
19.27 
19.38 
19.51 
19.64 
19.76 


19.72 
19.76 


19.80 
19.86 
19.90 
19.96 
20.03 
20.10 
20.21 
20.82 
20.44 
20. 65 
20.62 


21.11 
^.19 
23.21 
23.26 
23.82 
23.41 


Time  of 
obBervatioiis. 


Kemarks. 


Foot 


.0166 


.0054 


.004 


.008 


.0174 


.003 


.006 
.007 


m.  §. 

48  20 

48  50 

50  00 

61  00 
52  00 

62  30 

63  00 
54  00 
65  00 
56  00 
67  00 
58  00 

58  30 

59  00 

00  00 

01  00 

02  00 


11  02  30 

03  00 
08  30 

04  00 

04  30 

05  00 

06  30 
06  00 
06  15 


11  47  00 

48  00 

49  00 

60  00 

61  00 

62  00 

63  00 

64  00 

65  00 

56  00 

57  (JO 
68  00 

50  00. 

12  00  00 
12  00  30 
12  01  00 


12  35  00 

86  00 

86  20 

12  37  00 

88  00 

89  00 

40  00 

41  00 

42  00 

43  00 

44  00 
46  00 

46  00 

47  00 


12  59  80 

1  01  20 

1  02  00 

1  03  00 

04  00 

05  00 


Valves  again  changed. 


,  Valves  closed  and  new  stroke  of  accumulator 

I      piston  taken. 

^  Load  at  end  of  rest. 


Valves  gradually  opened. 


Valves  closed. 

Released  to  initial  load.    Bested  one  half  hoar. 

Rate  of  speed  increased. 


'Speed  of  shell  increased. 

Momentary  maximum  resistance.  After  which 
the  resistance  fell  to  about  04,500  poundH  tiinl 
there  remained  during  the  continuance  of  t  hiA 
ppeed. 

Under  rednce<l  si>eed. 

Rate  of  speed  increased. 
Do. 

Second  follower  put  in  machine. 


H.  Doc.  131 ^12 
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Kesistance, 


Pound*. 
5,000 
70,000 
74,200 
78,400 
77,300 
78, 800 
80,150 
83,350 
85,700 
83,100 
76,  200 
75,  200 
76,050 
75,200 
74,600 
74,700 
76,850 
75, 200 
73,500 
71.500 
71, 400 
71,700 
71,100 
69,200 
66,500 
65,100 
65,500 
66,200 
67,300 
67,200 
67,200 
66,750 
67,600 
67,750 
67,300 
66,800 
65,100 
64,500 
65.300 

5,000 
66,100 
64,500 
63,300 
66,500 
64,300 
63,100 
61,500 
60.500 
59,400 
57,050 
69,900 
62,600 
60,400 
58,500 
61, 100 
62,800 

64,000 

60,200 


51, 400 
52,000 
53,200 
52,700 
53,400 
53,600 
54,100 
54.380 
54,680 
65,400 
55,900 
55,800 
54,850 
54,800 
55,000 
55,060 


DiataDoe 

shell 
traveled. 


Inches. 
23.41 
23.47 
23.49 
23.60 
23.79 
24.02 
24.26 
24.55 
24.91 
25.64 
26.57 
27.39 
28.27 
29.11 
30.15 
30.80 
31.74 
82.63 
33.51 
34.35 
35.21 
36.03 
36.79 
37.51 
38.12 
38.58 
39.06 
39.69 
40.33 
41.05 
41.77 
42.39 
48.02 
43.71 
44.31 
44.87 
46. 43 
46.00 
46.51 

46.51 
46.88 
47.81 
48.96 
49.98 
50.96 
51.89 


Velocity 

per 
minute. 


Foot. 


53.55 
54.40 
56.09 
57.61 
59.01 
60.56 
61.91 
64.01 
66.16 


68.29 

68.37 

68.40 

68.41 

68.42 

68.42 

68.43 

68.44 

68.46 

68.47 

68.47+ 

68.47+ 

68.47+ 

68.49 

68.53 

68.57 

68.61 

68.65 


.008 
.009 
.016 
.019 
.020 
.0*^4 
.030 
.061 


.077 
.066' 


.074 

.oil' 


.064 


.045 


.058 


.054 


.048 
.045' 


.072 


.063 
.065 
.056 
.087 
.090 


.177 


Time  of 
obsorvationa. 


h.  m. 

2  07 

2  08 

2  09 

2  10 

2  11 

2  12 

2  13 

2  14 


15 
2    16 

17 
2    18 

19 

20 
2    21 


2  23 
24 

2  25 
26 

2  27 
28 
29 

2    30 

2  31 
32 
33 

2  34 
35 
36 

2  37 
38 
39 

2  40 
41 
42 

2  43 
44 

2    45 

2  57 
58 
59 

3  00 
3  01 
3    02 

03 
04 

3  05 
06 

3  08 
10 

3    12 

3  14 
16 
18 
20 


3  21 
22 
23 
24 
25 
26 
27 
28 
29 
80 
31 
82 
33 
34 
85 
36 

3  37 
'  38 


Rranarka. 


Rate  of  speed  gradually  iDcreaned. 


New  stroke  of  ram  taken. 


Rate  increased. 

Load    momentarily    reached,  then    gradually 
fell  to  60,200  pounds. 

Slower  rate  of  spee<l. 


^Valves  gradually  opened  a  slight,  amount. 


Rat<e  increased. 
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Besiatanoe. 

Distance 

shell 
traveled. 

Velocity 

per 
minute. 

Time  of 

Remarks. 

Pound: 
67,800 
61,100 

InehsM. 
69.20 
70.21 
70.40 

70.40 
71.27 
72.02 
72.71 
73.40 
74.02 
74.56 
75.06 
85.50 
77.03 

78.60 
79.69 

FooL 
.005 
.084 

h,    m.    9. 

30    00 
40    00 

Rate  increased. 

Stroke  of  piston  ezhansted. 
New  stroke  of  piston  taken. 

in  resistance. 
Shell  thou4i;ht  to  have  been  in  an  oblique  position 
intheb?re. 

5,000 
62,300 
67,600 
71,200 
77,800 
77,300 
79,200 
80,300 
82,000 
70,300 

50.500 

3    48    00 

49  00 

50  00 

51  00 

52  00 

53  00 

54  00 

55  00 

56  00 

57  00 

3    58    00 
50    00 

.067 
.058 
.058 
.052 
.045 

.039 
.127 

.147 
.074 

The  metal  of  t}ie  band  flowed  under  the  lands  of  the  gun,  the  copper 
being  forced  to  the  rear  about  ^'.20  by  each  land. 

Six  sections  between  lands  were  fractured  just  forward  of  the  rear 
end  of  the  band. 

The  band  generally  showed  contact  with  the  grooves  of  the  gun,  but 
there  were  places  which  did  not  appear  to  have  reached  a  bearing  at 
the  grooves. 
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[Third  experiment.] 

Shell  Agoin  rebanded  and  forced  through  the  gun. 


Resistance. 

Distance 

shell 
trayeled. 

Velocity 
minute. 

Time  of 
observations. 

Remarks. 

Pounds. 
5,000 

129,000 
86,000 
94,000 
08,000 
71,800 

108,000 
72,800 

112,600 
78,000 

101,000 
129,000 

123,000 
92,000 

114,000 
138,000 

186,000 
99,000 
06,500 

64,800 

71,800 

74,800 

80,300 

86,200 

95.000 

99,900 

101, 300 

107,600 

112,400 

115,400 

117,400 

116,600 

116,000 

113,800 

112,700 

112,300 

115, 700 

116,800 

116.200 

119.000 

114,900 

114,000 
105,000 

4,200 

InchM. 

0. 

.80 

1.90 

3.20 

4.09 

4.11 

8.15 

8.18 

12.30 

12.31 

Foot. 
0. 
.200 

K.  m. 

2    10 

11 

9. 

40 
00 

Initial  load. 

Maximum  resistance  observed 

Stood  at,  while  ram  was  pumped  up. 

Stood  at,  while  ram  was  pumped  up. 
Resistance  while  shell  was  traveling. 
Stood  at,  while  ram  was  pumped  up. 
Gradually  increased  rate  of  travel  of  shelL 
Shell  began  to  move  freely. 
Resistance  gradually  increased  to  129,000  pounds 
while  under  the  maximum  speed  (about  9" 

123,000  pounds  as  the  speed  was  gradually 
lowered. 

Stood  at,  while  ram  was  pumped  up. 

increased  rate  of  travel  of  shelL 

When  the  pressure  reached  114,000  pounds  the 
shell  was  traveling  freely. 

The  speed  was  gradually  increased  until  the 
resistance  reached  138,000  pounds,  at  which 
time  the  travel  was  about  the  maximum  the 
testing  machine  will  give,  or  about  9''  per 
minute.  The  speed  was  then  reduced  rather 
more  abruptly  than  in  the  preceding  observa- 
tion, the  resistance  in  the  meantime  fiOling 
to  136,000  pounds.  This  stage  of  the  test 
occupied  50  seconds. 

Resistance  immediately  after  travel  of  sheU 
ceased,  which  was  gradually  lowered  to  66,600 
pounds  at  the  time  spedfled. 

Test  resumed  at  slow  speed. 

Valve  setting  unchanged. 

Valves  changed-^pened  slightly. 

Valves  opened  slighUy. 

As  shown  by  a  micrometer,  the  speed  of  travel 
is  now  ".0022  per  minute. 

Load  left  on  the  shell. 

Test  discontinued. 

Load  found  on  shell  after  resting  about  64  hours. 
Reduction  of  load  attributed  to  leakage  of  oil 
from  straining  cylinder  through  valves. 

::::;:::::::: 

.648 

2    11 
2    18 

19 
2    26 

26 
2    84 

30 
30 
06 
00 
28 
00 

.577 

.736 

:::::::::::::: 

16.38 
16.43 

.839 

2    35 
2    42 

00 
00 

20.60 

.407 

2    42 

60 

20.49 

20.49 
20.49 
20.49 
20.60 
20.50 
20.60 
20.50 
20.50 
20.50 
20.60 
20.60 
20.50 
20.60 
20.51 
20.61 
20.51 
20.51 

3    18 

3    20 
8    21 
22 
23 
24 
25 
28 
27 
28 
29 
30 
31 
32 
83 
84 
38 
47 
8    48 
3    49 
61 
63 
65 

8    69 

00 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
30 
00 
00 

00 

20.51 
20.52 

20.63 

tSff^StSVaf^^W^ritr^^  W 
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Micrometer  attached  to  gun  and  compression  platform  of  testing 
machine. 

No,  8361— (.^.ontinued. 


BeciBtanoe, 


Pounds, 
4,200 
10,000 
10,000 
15,000 
16.000 
20,000 
20,000 
25,000 
25,000 
80,000 
80,000 
80,000 
85,000 
85,000 
40,000 
40,000 
45,000 
45,000 
60,000 
50,000 
65,000 
55,000 
60,000 
60,000 
65,000 
66,000 
70,000 
70,000 
76«000 
76,000 
80,000 
80,000 
85,000 
85,000 
90,000 
90,000 
80.000 
60.000 
40,000 
20,000 
4,200 
80,000 
90,000 
95,000 
95,000 
100,000 
100,000 
105,000 
106,000 
110,000 
110,000 
115,000 
115,000 
120,000 
120,000 
125,000 
125,000 
125,000 

115,000 
115,000 

110,000 
110,000 
110,000 
110,000 
110,000 
115,000 
115,000 
115  000 
115,000 
115,000 


DiBtance 

shell 
traveled. 


Jneh€9n 

0. 

.0014 
.0015 
.0028 
.0028 
.0040 
.0040 
.0054 
.0054 
.0066 


.0078 
.0079 
.0090 
.0091 
.0101 
.0102 
.0118 
.0113 
.0124 
.0124 
.0186 
.0186 
.0146 
.0147 
.0157 
.0158 
.0168 
.0169 
.0180 
.0180 
.0190 
.0190 


.0180 
.0140 
.0096 
.0049 
.0012 
.0180 
.0200 
.0200 
.0210 
.0218 
.0220 
.0229 
.0229 


.0249 
.0250 
.0260 
.0262 
.0273 
.0300 
.0450 

.0496 
.0630 

.0589 
.0542 
.0644 
.0545 
.0645 
.0564 
.0564 
.0557 


Ydooity 
mincite. 


Foot 


Time  of 
observatioiiB. 


A.  fn,     #. 


8  80  00 

44  00 

45  15 
60  15 
50  30 
56  30 
56  00 

9  03  00 

03  40 

08  40 
13  40 

13  45 

18  46 

19  00 
24  00 
24  80 

29  80 

30  00 
35  00 
35  40 
40  40 
47  50 
52  50 

0  58  20 

58  20 

58  45 

10  03  45 

04  00 

09  00 
09  30 

14  80 
14  40 

19  40 

20  00 
10  25  00 


10  28 


84  00 

55  80 

56  10 
11  01  10 
11  01  25 

06  25 

06  40 

11  40 

12  06 
17  05 
17  50 
22  50 

11  23  60 


11 


11 


26  20 

81  20 

84  20 

89  00 

42  00 

42  45 

48  25 

44  46 

45  45 

46  45 


Remarks. 


Load  reduced. 
Load  again  reduced. 
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Diatance 
Resistance.  |     shell 
.travelod. 


Velocity 

per 
minate. 


Time  of 
observations. 


Bemarks. 


F(nmds. 
115,000 
115.000 
115,000 
115,000 
115,000 
115, 000 
118, 000 

118, 000 
130,200 
182,000 
132,200 
120,100 
121.000 


5,000 
114,000 
108,000 
08,400 
08,100 
03,000 
91,100 
88,100 
87,600 
84,200 

5,000 
83,000 
78,300 
78,500 
67,700 
73,700 
67,300 

5.000 
75,800 
61,000 


IneheM. 
.0566 
.0670 
.0574 
.0577 
.0580 
.0584 


20.56 
20.88 
21.25 
21.70 
22.09 
23.42 
23.75 

23.75 
24.29 
26.00 
28.42 
31.03 
33.80 
86.15 
39.88 
43.47 
47.13 

47.13 
51.33 
55.13 
58.93 
62.83 
66.83 
70.81 

70.81 
73.91 
77.81 


Foot 


47  45 

48  45 

49  45 

50  45 
11  51  45 

52  45 


0.053 
.062 
.075 
.065 
.111 


29  00 

29  80 

30  00 
80  30 

31  00 

32  00 


3  31 


.107 
.202 
.217 
.231 
.196 
.311 


.366 


15 
00 
00 

34  00 

35  00 

36  00 

37  00 
88  00 


Test  discontlDaed.    Micrometer  removed 
Test  resumed  after  I4  hoars  rest. 


Total  travel. 

Second  follower  put  in  machine. 


.317 
.317 
.325 
.333 
.332 


.325 


00 
50 

3  48  40 

50  00 

51  00 

52  00 

53  00 

54  00 
65  00 

4  14  00 
15  00 

4  16  00 


New  stroke  of  piston  taken. 

New  stroke  of  piston  taken. 
Teat  completed. 
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8'INCH  B,  X.  RIFLE^STEEL-'ldi  TONS. 
Ko.  8371- 


Marks  on  rifle: 

"Betblebem  Steel  i  ^„  x^„«„:^^ 
Model  1888^'        |  on  trunmon. 


"Sin.  No.  7— Wt.  31,915  lbs.  (144  tons),  W.  B.  G.  Insp. )  , 

W.P.F.1893"  V     ?  ^  I'  Jon  muzzle. 


jCS3, 


1 


TT 


L-L 


itCss 


29r 


Distonce 

shot 

traveled. 

Pound*. 

Inch. 

28,850 

0- 

42,530 

.25 

47,840 

.50 

63,700 

.75 

92,140 

1.00 

131, 130 

1.25 

243, 120 

1.50 

232,130 

1.75 

208,390 

2.00 

188,540 

2.25 

168,340 

2.50 

168,340 

2.75 

175,430 

3.00 

175, 430 

3.25 

171, 880 

8.50 

168.340 

8.75 

171,880 

4.00 

175, 430 

4.25 

175,430 

4.50 

168,340 

4.75 

164,800 

5.00 

168,340 

5.25 

168,340 

5.50 

168,340 

5.75 

168,340 

6.00 

150.480 

6.25 

150. 480 

6.50 

150,480 

6.75 

150.480 

7.00 

157, 350 

7.25 

157. 350 

7.50 

150,480 

7.75 

159,480 

8.00 

159,480 

8.25 

161,610 

8.50 

161. 610 

8.75 

161,610 

0.00 

164,800 

0.25 

164,800 

0.50 

164,800 

0.75 

164,800 

10.00 

164.800 

10.25 

161, 610 

10.50 

161,610 

10.76 

161.250 

11.00 

159,480 

11.25 

150,480 

11.50 

160,480 

11.76 

150,480 

12.00 

Velocity 
minate. 


Remarks. 


Foot. 

0.  Initial  load. 


.003 


.003 
.098' 
.063' 


.003 


.093 


.008 
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Resistanoe. 


Pounds, 
159,480 
159,480 
160,480 
150,480 
158,060 
167, 350 
157, 350 
155,040 
157.350 
157,350 
157.350 
157,350 
157, 350 
159,480 
161, 610 
164,800 
166, 570 
170, 110 
171,880 
171,880 
171. 880 
175,480 
175,430 
173,660 
171,880 
171,  880 
171.880 
171,880 
171,880 
171,880 
173,660 
173,660 
178,660 
173,660 
175, 430 
175.430 
178. 970 
178, 970 
178,070 
178. 970 
181,450 
182, 870 
182. 870 
182,870 
182, 870 
182,870 
186,060 
186.060 
188,540 
188,540 
188,540 
188,540 
186,060 
J  88, 540 
188. 540 
188,540 
186,060 
182. 870 
178. 970 
173,660 
168, 340 
104,800 
164,800 
168,340 
171.880 
173,660 
175, 430 
175, 430 
173,  660 
171,880 
171, 880 
168. 340 
159, 480 
161,610 
159,480 
159. 480 
157, 350 


Distance 

shot 
traveled. 


Inehet, 
12.25 
12.50 
12.75 
13.00 
13.25 
13.50 
13.75 
14.00 
14.25 
14.50 
14.75 
15.00 
15.25 
15.50 
15.76 

'  16.00 
16.25 
16.50 
16.75 
17.00 
17.25 
17.50 
17.75 
18.00 
18.25 
18.50 
18.75 
19.00 
19.25 
19.50 
19.75 
20.00 
20.25 
20.50 
20.75 
21.00 
21.25 
21.50 
21.75 
22.00 
22.25 
22.50 
22.75 
23.00 
23.25 
28.50 
23.75 
24.00 
24.25 
24.50 
24.75 
25.00 
25.25 
25.50 
25.75 
26.00 
26.25 
26.50 
26.75 
27.00 
27.25 
27.50 
27.75 
28.00 
28.25 
28.50 
28.75 
29.00 
29.25 
29.50 
29.75 
30.00 
30.25 
30.50 
30.75 
31.00 
31.25 


Velocity 

per 
mmute. 


Foot. 


.093 


.003 


.093 


.093 


.093 


Remarks. 


1 
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Bealstanoe. 


Foundi. 
157.850 
157, 860 
159,480 
161, 250 
161. 610 
163,020 
164,800 
108,340 
168.340 
168,840 
166, 670 
168.340 
168,340 
168.340 
168.340 
166, 570 
168.340 
166, 570 
164,800 
164,800 
164.800 
164,800 
166, 670 
166,570 
168,340 
168,840 
166, 570 
164.800 
164,800 
164.800 
161, 610 
161,610 
161, 610 
161,260 
161,260 
159,480 
160,480 
159,480 
150,480 
158,060 
158,060 
158,060 
169.480 
161.260 
161,610 
161, 610 
161,250 
159.480 
159,480 
167,350 
156,940 
166.940 
167,350 
155,940 
164,160 
161,680 
148,860 
146.800 
145,300 
145,800 
145,300 
143,630 
141,760 
141, 760 
141,760 
130.680 
132,560 
115,530 
111,280 
109,160 
108,460 
109,160 
108,460 
108,000 
106,320 
108,450 


Distance 

shot 
traveled. 


Inohet, 
31.50 
31.76 
32.00 
32.25 
82.50 
32.75 
83.00 
33.25 
33.60 
33.75 
34.00 
34.26 
34.60 
34.75 
35.00 
35.26 
36.50 
36.76 
86.00 
36.26 
36.50 
36.75 
37.00 
87.26 
37.50 
87.75 
38.00 
38.25 
38.60 
38.75 
39.00 
39.26 
89.60 
89.75 
40.00 
40.50 
41.00 
41.50 
42.00 
42.50 
43.00 
48.50 
44.00 
44.50 
46.00 
45.60 
46.00 
46.50 
47.00 
47.60 
48.00 
48.60 
49.00 
49.50 
50.00 
60.60 
51.00 
51.50 
62.00 
52.50 
53.00 
53.60 
64.00 
64.60 
65.00 
65.50 
60.00 
93.00 
94.00 
95.00 
96.00 
97.00 
98.00 
99.00 
100.00 
106.00 


Velocity 

per 
miiiate. 


Foot. 


.093 


.098 


.093 


.098 
.093 


Remarks. 
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fiMiatance. 

Distance 

shot 
traveled. 

Inehet. 
112.00 
118.00 
118.00 
119.00 
120.00 
121. 00 
122.00 
123.00 
124.00 
125.00 
126.00 
127.00 
128.00 
129.00 
130.00 
131.00 
132.00 
133.00 
134.00 
136.00 
136.00 
137.00 
138.  JOO 
139.00 
140.00 
141.00 
142.00 
143.00 
144.00 
145.00 
146.00 
147.00 
148.00 

148.00 
149.00 
150.00 
151.00 
152.00 
163.00 
154.00 
166.00 
156.00 
157.00 
158.00 
169.00 
160.00 
16L00 
162.00 
163.00 
164.00 
165.00 
106.00 
167.00 
168.00 
169.00 
170.00 
171.00 
172.00 
173.00 
174.00 
175.00 
176.00 
177.00 
178.00 

178.00 
179.00 
180.00 
181.00 
182.00 
183.00 
184.00 
185.00 
186.00 

Velocity 
nimute. 

Bemarks. 

Pounds. 
101, 360 
104.550 
96,690 
95.690 
02.140 
90.730 
88,600 
90,020 
90,020 
90,020 
90,730 
91,440 
91,440 
91, 440 
90,020 
87,180 
85,760 
86,120 
88,600 
90,730 
91,790 
92,140 
92.140 
90,370 
87,180 
85,760 
81, 510 
79,380 
78,680 
80,090 
86,060 
86,060 
86,760 

81, 510 
83,640 
83,640 
81,610 
79,380 
77,960 
75,130 
^0,880 
70,880 
69,460 
09,460 
60,460 
70,880 
70,880 
70,880 
71,590 
71,690 
72,300 
71,590 
71,500 
70,880 
64,510 
60,260 
66,700 
66,700 
68,480 
62,370 
60,960 
60,250 
60.260 
60,260 

68,480 
55,390 
61,740 
48,200 
47,840 
47,400 
47, 140 
46,360 
46.360 

FooL 

Speed  redaoed  slightly. 
Ctianiied  rods. 
Starts. 

Bested. 
Rested. 

.003 

.093 

.093 

.093 

.093 

.098 

.003 

.093 

.093 
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DiBtanoe. 

shot 
tnyelod. 

Velocity 
inmnte. 

Remarks. 

Poundt. 
45,300 
45,360 
46,300 
45,300 
45,300 
45,300 
45.360 
44,060 
43,940 
44,800 
44,300 
44,800 
44,300 
42,580 
41,620 
84,780 
85,440 

187.00' 
188.00 
189.00 
190.00 
191.00 
192.00 
193.00 
194.00 
195.00 
190.00 
197.00 
19ti.00 
199.00 
200.00 
201.00 
202.00 
203.00 

Foot 

Band  out 

.003 

.098 

188 
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10-INCH  B,  L.  BIFLE-^STESL.    SO  TONS. 
Ko.8504. 


Marks  on  rifle: 

<' Bethlehem  Steel  1 
Model  1888.^'      f 


on  tmnnion. 


30  tons  ^ 

"  10-in.  No.  21,  Wt  67,060  lbs.    F.  E.  H.  Insp.  >on  muzzle. 
.Watervliet  Arsenal,  1894."  J 


ras 


\ 


27sss 


TT 
-J-i. 


3^" 


13i2 


Reaistenoe. 


Pound: 
54,680 
87.490 
210, 620 
312,770 
285,200 
101,380 
178,280 
172,790 
171,000 
188,410 
188,410 
188,410 
171,890 
171,890 
172,790 
172,790 
172,790 
174,980 
174,980 
174.980 
178.280 
178,280 
178,280 
178,280 
174. 980^ 
172,790 
178,280 
178,280 
181, 540 
174,980 
172,790 
172,790 
174,980 
172,790 
172,790 
178,280 
181,540 
185,910 
185, 910 
181, 540 
181.540 
185, 910 
188,840 
191,880 
191,880 
191,880 


DiBtaace 

shell 
traT«led. 


JnehM. 
0. 
.50 
1.00 
1.50 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
6.00 
5.50 
8.00 
8.50 
7.00 
7.50 
8.00 
8.50 
9.00 
9.50 
10.00 
10.50 
11.00 
11.50 
12.00 
12.50 
18.00 
13.50 
14.00 
14.50 
15.00 
15.50 
18.00 
18.60 
17.00 
17.50 
18.00 
18.50 
19.00 
19.60 
20.00 
20.50 
21.00 
21.60 
22.00 
22.60 


Yelooity 
mmute. 


Foot. 
0. 


.058 


.058 


.058 


.058 
.063' 


.053 


.068 
.063" 


Remarks. 


Initial  load. 
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DisUnoe 

shell 
traveled. 

Velocity 
mmnte. 

ReniArlui. 

Pwndt. 
194,112 
196,860 
202,320 
204,500 

202,' 320 
202,320 
202,820 
202,320 
202,320 
202,820 
204,500 
204,600 
202,320 
199,680 
196,850 
201.222 
202,820 
202,320 
204.600 
206,600 
216,440 
210,520 
217,626 
218.720 
219.810 
219.810 
224.188 
226,920 
224.188 
221.464 
218.720 
218,720 
219,810 
226,920 
282,890 
237,860 
242,780 
242,780 

237,860 
240,690 
243,870 
249,840 
264.200 
261.530 
261,680 
261.580 
249,840 
249,340 
249,840 
249,340 
251,580 
264,260 
265,200 
265,200 
266,200 
254,260 
264,200 
248,700 
248.870 
242,780 
224,190 
224.190 
221.460 
218,720 
218,790 
218.720 
218.790 
191,880 
194,110 

191,380 
191,380 
188,650 
186,910 

Inches. 
23.00 
23.60 
24.00 
24.60 
26.00 
26.50 
26.00 
26.50 
27.00 
27.50 
28.00 
28.50 
29.00 
29.50 
80.00 
80.60 
81.00 
31.60 
82.00 
82.60 
88.00 
38.60 
84.00 
84.60 
86.00 
86.60 
86.60 
86.50 
87.00 
87.50 
88.00 
88.60 
89.00 
89.60 
40.00 
40.60 
41.00 
41.50 
42.00 

Foot 

New  stroke  of  piston. 
Test  resumed. 

New  stroke  of  piston. 
Test  resumed. 

.063 

.063 

.068 

.068 

.068 

.058 

.068 

42.60 
48.00 
48.60 
44.00 
44.60 
46.00 
46.60 
46.00 
47.00 
48.00 
49.00 
60.00 
5L00 
62.00 
68.00 
64.00 
66.00 
66.00 
67.00 
58.00 
69.00 
60.00 
61.00 
68.00 
68.00 
64.00 
65.00 
06.00 
76.00 
76.00 

.068 
.068 

.068 

.068 

.058 

.068 

.068 

.058 

.058 
.068 

T7.00 
78,00 
79.00 

.068 
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Distance 

Velocity 

ResiBtanoe. 

8heU 

per 

Remarks. 

traveled. 

minute. 

Poundt. 

Inches. 

Foot. 

178,260 
178,260 

80.00 

81.00 

191,380 

82.00 

"".'653* 

188,650 
185, 910 

83.00 

84.00 

185, 910 
185, 910 

85.00 

86.00 

181, 540 

87.00 

179,850 
178,260 

88.00 

89.00 

178,260 

90.00 

"■".063  ■ 

New  stroke  of  piston. 

172,790 

Test  resomed. 

172, 790 
176,850 

ii-oo 

92.00 

'V653' 

191,380 

94.00 

.053 

185, 910 

100.00 

.053 

164,040 

110.00 

.053 

153, 100 

120.00 

.053 

158.  570 

130.00 

.053 

131.  230 

135.00 

.058 

122,480 

138.00 

.053 

123.580 

139.00 

.053 

131, 230 
139.430 

140.00 

150.00 

'"".iii" 

115,920 

160.00 

.053 

109,910 

170.00 

.053 

98,420 

180.00 

.053 

08.420 

186.00 

.053 

New  stroke  of  piston. 

115,920 
109.360 

Test  resame<l. 

"m/oo" 

'■"."om'" 

87.490 

210.00 

.053 

100.360 

220.00 

.063 

101, 160 

230.00 

.053 

98,420 

234.00 

.053 

New  stroke  of  piston. 

115,920 
98,420 
95,600 
90.220 
90,220 
87,490 
79,830 

Test  resnmed. 

235.66 

•*-^***v    *^^^*»J»*^*^*« 

286.00 

237.00 

238.00 

239.00 

240.00 

"".086" 

73,820 

241.00 

.085 

73.820 

242.00 

73,820 

243.00 

"".'oii" 

84,750 
92,060 

2-14. 00 

245.00- 

'".635" 

92,960 

246.00 

.035 

79,830 
73,820 
73.820 

247.00 

248.00 

249.00 

73.270 
73,270 

250.00 

270.00 

'".'635" 
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HELICAL  SPRDTOS  FOR  OUH  CARRIAOE& 

Springs  consist  of  nest  of  three  concentric  springs  each. 
Desoeiption  of  Springs. 


No.l. 


No.  2. 


Weight 

Ontddeooil: 

Diameter  of  wire 

Oataide  diameter  of  ooil 

Inaide  diameter  of  coil. 
Middle  coil: 

Diameter  of  wire 

Outeide  diameter  of  ooil 
Inside  ooil : 

Diameter  of  wire 

Outside  diameter  of  ooil 


24  lbs.  6  oz. 

1".  12 
5.95 
8.75 

.75 


.38 
2.01 


24  lbs.  9  OB. 

1".  12 
6.06 
8.76 

.76 
3.68 


2.00 


Compression  of  Springs. 


No.  8323,  spring  No.  2. 

AppUed 

loads. 

Height. 

Compres- 
sion. 

Height. 

Compres* 
sion. 

Pounds. 

Inchsg. 

Inches, 

Inches, 

0 

6.17 

0. 

6.21 

0. 

500 

6.11 

.06 

6.14 

.07 

1,000 

6.06 

.11 

6.09 

.12 

2,000 

6.09 

.18 

6.00 

.21 

3.000 

5.88 

.28 

6.91 

.30 

6.000 

6.75 

.42 

6.76 

.45 

10,000 

5.37 

.80 

5.36 

.86 

15,000 

4.04 

1.23 

4.97 

1.24 

10,000 

5.29 

.88 

6.33 

.88 

6,000 

5.67 

.50 

6.70 

.61 

1,000 

6.04 

.13 

6.07 

.14 

Oonipression  of  helical  springs  for  12-inch  spring  return  mortar 
carriages. 

Springs  made  by  the  Crescent  Steel  Company,  Pittsburg,  Pa. 

Four  springs  placed  in  the  testing  machine  and  closed  down  with 
225,000  pounds. 

They  were  held  closed  for  a  period  of  sixty-four  hours.  When  the 
load  was  released  to  18,000  pounds  the  height  of  the  springs  was  13'M9. 

Tests  of  Individual  Springs,  Which  Consist  of  Double  Coils. 

No.  8324. 


Diameter  of  wire 

Height 

Dis  tance  between  coils 

Exterior  diameter,  about 

Interior  diameter,  about 

Weight pounds 


H.  Doc.  131- 


-13 


Outside 
ooil. 


Inches. 
1.74 

13.77 
1.00 
8.00 
5.50 

804 


Inside  coil. 


Inches. 

1.26 

13.70 

.65 

6.47 

8.02 

344 
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Applied 
loads. 


Poundi. 


1,500 

2,000 

2.500 

3,000 

3,500 

4,000 

4,500 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

12,  000 

14,000 

16, 000 

18.000 

20,000 

22, 000 

24.000 

26,000 

28,000 

30.000 

32. 000 

34.000 

36. 000 

38,000 

40,000 

42,000 

44,000 

46,000 

48,000 

50.000 

62,000 

54,000 

56,000 
54,000 
52,000 
50,000 
48.000 
46,000 
44,000 
42,000 
40,000 
38,000 
36,000 
34,000 
32,000 
30,000 
28,000 
26.000 
24,000 
22.000 
20,000 
18,000 
20,000 
30,000 
40,  000 
50,000 
52, 000 
54,000 
52,000 
50,000 
40.000 
30,000 
20,000 
18,000 
17,000 
16,000 
15,000 
14,000 
13,000 
12,540 
10,000 
8,000 
6,000 


Total         Corn- 
height.     preHaioD. 


Inches. 
13. 92 
13.60 
13.54 
13.48 
13.43 
13.87 
13.32 
13.27 
13.23 
13.14 
13.04 
12.95 
12.87 
12.79 
12.63 
12.49 
12.33 
12.18 
12.04 
11.89 
11.74 
11.59 
11.43 
11.28 
11.11 
10.96 
10.79 
10.61 
10.44 
10.26 
10.09 
9.92 
9.76 
9.63 
9.57 
9.54 

9.54- 

9.54 

9.54 

9.50 

9.67 

9.78 

9.90 

10.04 

10.17 

10.30 

10.46 

10.60 

10.74 

10.88 

11.02 

11.18 

11.33 

11.48 

11.64 

11.79 

11.66 

10.96 

10.23 

9.60 

9.55 

0.54 

9.55 

9.58 

10.16 

10.87 

11.62 

11.78 

11.85 

11.93 

12.02 

12.11 

12.19 

12.25 

12.47 

12.66 

12.87 


Iiuihes. 


0.32 
.38 
.44 

.49 

-    .55 

.60 

.65 

.69 

.78 

.88 

.97 

1.05 

1.13 

1.29 

1.43 

1.59 

1.74 

.  1.88 

2.03 

2.18 

2.33 

2.49 

2.64 

2.81 

2.96 

3.13 

3.31 

3.48 

3.66 

3.83 

4.00 

4.16 

4.29 

4.35 

4.38 

4.38+ 

4.38 

4.38 

4.33 

4.25 

4.14 

4.02 

3.88 

3.75 

3.62 

3.46 

3.32 

3.18 

3.04 

2.90 

2.74 

2.59 

2.44 

2.28 

2.13 

2.26 

2.96 

8.69 

4.32 

4.37 

4.38 

4.37 

4.34 

8.76 

3.05 

2.30 

2.14 

2.07 

1.99 

1.90 

1.81 

1.73 

1.67 

1.45 

1.26 

1.05 


Remarks. 


Outaide  coil  in  contact  witli  platforms  of  maichine. 
Inside  coll  in  contact  with  machine. 


Inside  coil  closed  down. 
Outside  coil  not  closed  down. 
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Yoli'."' 

Total 
hbight. 

Com- 
pression. 

Bemarks. 

Poundg. 

Ine/U9. 

Inehet. 

4,000 

18.11 

.81 

2,000 

13.36 

.56 

4,000 

13.16 

.76 

6,000 

12.98 

.94 

8,000 

12.80 

1.12 

10,000 

12.64 

1.28 

12,000 

12.49 

1.43 

14.000 

12.34 

1.58 

15,000 

12.26 

1.06 

15.18C 

12.25 

1.67 

16.000 

12.19 

1.73 

18,000 

12.09 

1.88 

50,000 

9.60 

4.32 

18,000 

11.79 

2.13 

Test  discontinaed. 

Compression  of  the  Outside  Coil  of  Spring  No.  8324. 


Applied 
loads. 

Total 
height. 

Com- 
pression. 

Remarks. 

Pounds. 

Inehn. 

Inches. 

2,000 

13.42 

0.50 

8,000 

13.24 

.68 

4,000 

13.06 

.86 

5.000 

12.89 

1.03 

6,000 

12.71 

1.21 

7,000 

12.54 

1.38 

8,000 

12.39 

1.53 

9,000 

12.23 

1.69 

10,000 

12.09 

1.88 

11,000 

11.95 

1.97 

12,000 

11.80 

2.12 

13,000 

11.67 

2.25 

14,000 

11.51 

2.41 

15.000 

11.38 

2.54 

16,000 

11.23 

2.69 

17,000 

11.08 

2.84 

18,000 

10.93 

2.99 

19,000 

10.78 

3.14 

20,000 

10.62 

3.30 

21,000 

10.47 

8.45 

22.000 

10.30 

3.62 

23,000 

10.  J  5 

3.77 

24,000 

10.00 

3.92 

25,000 

0.85 

4.07 

36,000 

9.69 

4.23 

26,800 

9.56 

4.36 

26,000 

9.65 

4.27 

26,000 

9.78 

4.14 

24,000 

9.89 

4.03 

23,000 

10.01 

3.91 

22,000 

10.14 

3.78 

21,000 

10.28 

3.64 

20,000 

10.40 

3.52 

19,000 

10.54 

3.38 

18,000 

10.68 

3.24 

17,000 

10.82 

3.10 

16,000 

10.97 

2.95 

15,000 

11.10 

2.82 

14,000 

11.24 

2.68 

1        13,000 

11.39 

2.53 

12.000 

11.52 

2.40 

11.000 

11.68 

2.24 

10.000 

11.82 

2.10 

9,000 

11.97 

1.95 

8,000 

12.14 

1.78 

7,000 

12.80 

1.62 

6,000 

12.48 

1.44 

5,000 

12.68 

1.24 

4,000 

12.88 

1.04 

3.000 

13.08 

.84 

2,000 

13.30 

.62 
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Compression  of  the  Inside  Coil  op  Spring  No.  8324. 


Applied 
IcMida. 

Total 
height. 

Com- 
pre88ioD. 

Remarka. 

Pounds. 

Inehei. 

Jnehsa. 

600 

13.83 

0.27 

1,000 

13.21 

.39 

2,000 

13.03 

.67 

3.000 

12.88 

.72 

4,000 

12.72 

.88 

6,000 

12.67 

1.03 

6,000 

12.41 

1.19 

7,000 

12.27 

1.33 

8,000 

12.11 

1.49 

0,000 

11.96 

1.64 

10.000 

11.80 

1.80 

11,000 

11.66 

1  95 

12,000 

11.49 

2.11 

•       13,000 

11.83 

2.27 

14.000 

11.17 

2.43 

15,000 

10.99 

2.61 

16,000 

10.82 

2.78 

17,000 

10.64 

2.96 

18,000 

10.47 

3.13 

19,000 

10.28 

3.32 

20,000 

10.08 

3.62 

21,000 

9.91 

3.69 

22,000 

9.74 

3.86 

22.600 

9.68 

3.02 

23,000 

9.61 

8.99 

23,600 

9.69 

4.33 

23,000 

9.60 

4.32 

22,000 

9.69 

3.91 

21,000 

9.80 

3.80 

20,000 

9.93 

3.67 

19.000 

10.08 

3.54 

18,000 

10.21 

3.39 

17,000 

10.37 

8.23 

16,000 

10.51 

3.09 

16,000 

10.66 

2.94 

14,000 

10.81 

2.79 

13,000 

10.98 

2.62 

12,000 

11.12 

2.48 

11,000 

11.28 

2.32 

10,000 

11.44 

2.16 

9,000 

11.60 

2.00 

8,000 

11.77 

1.83 

7,000 

11.95 

1.66 

6,000 

12.11 

1.49 

6,000 

12.30 

1.30 

4,000 

12.48 

1.12 

8,000 

12.68 

.02 

2,000 

12.89 

.71 

1.000 

13.12 

.48 

600 

13.24 

.36 
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Betest  of  4  Springs  which  were  Closed  Down  and  Kept 

Loaded  64  Hours. 


Applied 
loads. 

Pound*. 

1,000 
16,600 
17,760 
18,000 
19,:{50 
19,970 
40.000 
50,000 
51,000 
52,000 
53,000 
54.000 
65,000 
56,000 
57,000 
52,000 
50,000 
49.000 
48.000 
47.000 
46,000 
46,000 
44,000 
40,000 
18,000 
16,630 
15, 240 
14.590 
12.960 
18,000 
40,000 
50,000 
54,000 
55,000 
50,000 
40.000 
18,000 
16,300 

1,000 
14,380 

1,000 
15,080 

1,000 
12,800 

1,000 

Height  of  springs. 

First. 

Inches. 
13.84 

Second. 

Inehet. 
13.64 

Third. 

Fourth. 

Inehet. 
13.67 

13.54 
12.26 

12.25 
12.23 

12.39 

12.83 
12.26 

12.16 

12.25 
10.80 
10.04 
9.97 
9.89 
9.82 
9.78 
9.74 
9.72 
9.71 
9.83 
9.05 

10.64 
0.89 
9.83 
9.78 
9.74 
9.72 
9.71 

10.68- 
9.90 
9.86 
9.81 
9.79 
9.75 
9.73 

10.43 
9.79 
9.75 
9.74 
9.72 
9.71 

9.75 
9.83 

9.78 
9.83 

9.72 
9.74 
9.77 
9.80 
9.83 
9.88 
9.92 
9.98 
10.23 
11.84 

10.59 
12.14 
12.25 

10.  U 
11.98 

10.48 
12.02 

12.25 

12.26 

12.25 

12.16 
10.67 
9.08 
9.76 
9.73 
9.94 
10.59 
12.12 
12.25 
13.73 

12.01 
10.51 
9.85 

12.06 
10.51 
9.86 

10.31 
9.77 

1 

10.45 
11.98 

10.46 
12.01 

10.24 
11.82 

12.25 
13.60 

12.25 
18.61 

12.25 
13.44 
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Tests  of  Springs  not  Previously  Loaded. 


AppUed 
loads. 

Height  of  springs. 

Fifth. 

Sixth. 

Seyenth. 

Eighth. 

Ninth.       Tenth. 

Eleventh. 

Pounds. 
1.000 
16,220 
17,670 
18,000 
18,290 
18.890 
19,150 
21, 550 
52,500 
63,600 
55,000 
56.000 
62,000 
18,000 
15,900 
15,080 
14, 740 
14,620 
14.000 
13,940 
a  12, 040 
612,180 

Inches. 
13.62 

Inches. 
13.68 

Inches. 
13.90 

Inches. 
13.71 

Inches. 
13.62 

Inches. 
13.43 
12.25 

13.68 

12.25 
12.22 

12.26 
12.25 

12.32 

12.50 

12.34 

12.11 

12.31 

1 

12.25 

12.25 

j 

12.26 

1 

9.70 

9.72 

9.70 

0.60 

9.70 

9.69 

9.59 
11.92 

12.00 

12.03 

12.09 
12.25 

12.00 

11.92 

11.77 

12.25 

12.25 

12.25 

12.25 

12.25 

12.2.5 
12.25 

oLoad  left  acting  16  hours. 

6  Load  necessary  to  compress  spring  to  12".  25  height  at  end  of  16  honrs. 
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Compression  Tests  of  Helical  Springs  for  12-inch  Gun  Lift 

Carriage. 

Springs  consist  of  two  coils  each,  the  bars  being  coiled  in  opposite 
directions. 

Dimension  of  springs. 

Outside  coil: 

Weight ponnds..     13^ 

Height iDchea..  5.40 

Exterior  diameter do 5. 79 

Diameter  of  wire do 1.00 

Distance  between  coils do 50 

Jnside  coil: 

Weight pounds..      5i 

Heignt inches..  5.33 

Exterior  diameter do 3.55 

Diameter  of  wire do 75 

Distance  between  coils do 30 

Total  weight  of  spring,  18f  pounds. 

A  French  Spring  Co  ^=GE» 


Height  of  BpringB. 

^^"t 

No.  8387. 

No.  8388. 

No.  8389. 

No.  8300. 
InchM. 

Pounds. 

Inches. 

Inehes. 

Inches. 

100 

5.28 

5.30 

5.38 

5.85 

200 

5.28 

5.27 

5.36 

5.83 

300 

5.26 

5.24 

5.34 

5.31 

400 

5.24 

5.21 

5.32 

5.30 

600 

5.21 

5.19 

5.30 

5.28 

1,000 

6.17 

5.13 

5.26 

5.22 

2,000 

5.05 

5.04 

5.15 

5.11 

8.000 

4.06 

4.95 

5.03 

5.00 

4,000 

4.87 

4.84 

4.94 

4.91 

6.000 

4.76 

4.75 

4.84 

4.80 

6,000 

4.66 

4.65 

4.73 

4.71 

7,000 

4.56 

4.66 

4.63 

4.60 

8,000 

4.45 

4.46 

4.53 

4.50 

9,000 

4.36 

4.36 

4.42 

4.40 

10,000 

4.27 

4.27 

4.32 

4.80 

11,000 

4.17 

4.17 

4.22 

4.20 

12,000 

4.08 

4.11 

4.18 

4.14 

13,000 

4.06 

4.07 

4.16 

4.13 

14,000 

4.05 

4.06 

4.15 

4.12 

10,000 

4.23 

4.22 

4.29 

4.28 

8,000 

4.42 

4.41 

4.48 

4.47 

6.000 

4.60 

4.60 

4.68 

4.66 

4,000 

4.80 

4.80 

4.88 

4.86 

2.000 

5.02 

5.00 

5.10 

5.08 

1,000 

6.14 

5.12 

6.21 

5.19 

100 

5.29 

5.29 

6.37 

5.33 
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OoHPRBssiON  Tests  of  Helical  Springs  for  7-inch  Mortar 

Carriages. 

Deswiption  of  one  spring. 

Weight 61b8.Uoz. 

Height 8".2I 

P^xterioT  diameter 4".4I 

Interior  department 3".35 

Diameter  of  wire ".56 

Distance  between  coils ".70 


No.  of 
spring. 

Height 
free. 

Load  unstained. 

Load 

when 

returned 

to  6" 

high. 

Remarks. 

When 
6"  high. 

When 
4i"  high. 

Jiei,  iuii 
oloeed. 

Inehet. 

1 

Inehet. 
8.21 

Poundt. 
866 

790 
851 
910 
862 
812 
836 
804 
838 
892 
884 
956 
806 

778 
830 

Pounds. 
1,700 

Pounds. 
790 

Second  application  of  load. 

to  4."25  height,  and  releasing  to  6" 
height  each  time. 
After  coTiipIeto  releaBo  of  load  and 
upon  reapplicutiou. 

Spring  coitipr«H.st*d  to  4. "25  height  ten 
timos,  releasing  Ut  6"  height  l)otween 
each  loading;  tl.eii  rtscovered  to  770 
pounds. 

After  10  additional  compressions  as 
above. 

2 
3 
4 
6 
6 
7 
8 
9 
10 
11 
12 

&16 

8.25 
8.16 
8.08 
8.13 
8.12 
8.20 
8.23 
8.27 
8.86 
8.22 

1,595 
1,700 
1,655 
1,760 

4 
4 

4 

4  15 

800 
866 
810 
795 
795 
798 
792 
870 
842 
854 
876 

1,700 
1,650 
1,680 
1,800 
1,760 
1,790 

4i 
4 

4 
4 

4 

• 
• 

13 

8.26 

1,650 

4* 

802 

776 
766 

Spring  Ko.  13  was  now  closed  down,  and  thus  remained  a  period  of 
15  honrs.  When  released  to  6"  high  it  sustained  740  pounds.  Load 
released  and  immediately  reapplied.  The  spring  when  6''  high  now 
sustained  788  pounds. 
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OOMFBESSION  TESTS  OF  StEIIL  SPBINOS. 
No.  8362. 


Tool  steel. 


i 


LJ- 


H^  r^ 


K  hefore  testing. 


Under  73,100  poaods  compression  tbe  spring  was  nearly  closed  down ; 
light  barely  perceptible  between  spring  and  buttress.  Under  95,400 
pounds  compression  tbe  spring  was  fully  closed  down. 

V.  sine  after  loading  once  as  above,  ".027.  • 

lioaded  with  95,400  pounds  compression  ten  times,  after  which  the 
y.  sine  was  ".023,  thus  showing  a  permanent  set  of  ".020. 


No.  8367. 

Spring  ateeh 

V.  sine  before  testing,  ".04. 
Under  60,800  pounds  the  spring  fractured, 
fragments  and  four  smaller  ones. 
The  fractures  were  fine  granular. 


There  were  two  principal 
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CAST   lEOir    EEOM  WATEETOWH   AESENAL   EOUirDET— CUPOLA 

lEON. 

The  mixtures  for  the  following  speciraeDS,  five  experimental  casts, 
consisted  of  steel  scrap,  a  soft  pig  iron,  and  an  alloy  added  for  the  par- 
pose  of  prodacing  the  desired  chemical  composition. 

Specimens  Kos.  5250, 5253,  and  5254  from  these  heats,  were  poured 
before  the  alloy  was  added. 


Date  of  oast. 


Fomaoe  oharge. 


Fnmaoe. 


No.  of 

tension 

test. 


September  12, 1895 . 


September  14, 1895  . 


September  17, 1885 . 


September  19, 1895  . .' 


September  25, 1896  . 


Pounds. 

Steel  scrap 1,200 

Soft  pig 1,800 

Total 8,000 


^Cupola  . 


Total 5,000 


5249 
5250 
5463 


/  5253 
\  5464 


/  5254 
\  5466 


5466 


5256 
5467 
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Steel  Mixture  with  Alloy.    Cast  September  12,  1895. 


Marks,  No.  837. 
Diameter,  l'M29. 
Sectional  area,  1  sqaare  inch. 
Gauged  length,  10". 


No.  6463. 


Applied  loads. 


Per  square 
iiicn. 


Pounds. 

1,000 

2,000 

3,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

U.OOO 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28.000 

24.000 

25,000 

26,000 

26,980 


Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

26,980 


EloBKatloB 
per  iDch. 


Inch. 
0. 

.00007 
.00010 
.00016 
.00021 
.00028 
.00035 
.00040 
.00048 
.00053 
.00061 
.00070 
.00079 
.00087 


.00107 
.00119 
.00130 
.00144 
.00161 
.00179 
.00200 
.00228 
.00260 
.00290 
.00335 


SncooflBive 
eloncation 
perinch. 


Inek. 
0. 

.00007 
.00003 
.00006 
.00005 
.00007 
.00007 
.00005 
.00008 
.00005 
.00008 
.00009 
.00009 
.00008 
.00011 
.00009 
.00012 
.00011 
.00014 
.00017 
.00018 
.00021 


.00032 
.00030 
.00045 


Permanent 
set. 


Inch. 


Succeflsive 

permanent 

set. 


Inek. 


Remarks. 


Initial  load. 


Tensile  strength. 


Fractured  at  the  neck.    Appearance  fine  granular,  gray. 
Specific  gravity,  7.2326. 
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Steel  Mixture  with  Alloy.    Cast  September  14, 1895. 

No.  5464. 
Marks,  No.  838. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


AppUed  loads. 

Elongation 
permch. 

Successive 
elongation 
perinch. 

Permanent 
set. 

Snccessive 

pennanent 

set. 

Remarks. 

Total. 

Per  aauare 
inoD. 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23.000 

24,000 

25,000 

26.000 

27,000 

28,000 

29,000 

30,000 

5,000 

10,000 

15,U00 

20,noo 

25,000 
20.000 
15,000 
10,000 
5,000 
30,000 

Poundt. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

80,000 

5,000 

10,000 

15,000 

20,000 

25,000 

20.000 

15,000 

10,000 

5,000 

30,000 

Inch, 
0. 

.00005 
.00010 
.00015 
.00021 
.00026 
.00038 
.00038 
.00046 
.00052 
.00059 
.00067 
.00076 
.00083 
.00091 
.00101 
.00111 
.00122 
.00135 
.00150 
.00168 
.00182 
.00200 
.00230 
.00255 
.00209 
.00341 
.00400 
.00468 
.00560 
.00350 
.00387 
.00425 
.00467 
.00511 
.00477 
.00440 
.00400 
.00360 

Inch. 
0. 

.00005 
.00005 
.00005 
.00006 
.00005 
.00007 
.00005 
.00007 
.00007 
.00007 
.00008 
.00009 
.00007 
.00008 
.00010 
,00010 
.00011 
.00013 
.00015 
.00018 
.00014 
.00018 
.00030 
.00025 
.00044 
.00042 
.00059 
.00068 
.00092 
—.00210 
.00037 
.00038 
.00042 
.00044 
-.00034 
—.00037 
—.00040 
—.00040 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

—.00001 

—.00001 

0. 

.00001 

.00008 

.00008 

.00024 

.00016 



.00083 

.00059 

.00325 

.00242 

.00323 

—.00002 

Fractared  at  the  neck.    Appearance  fine  granular,  mottled. 
Specific  gravity,  7.2380. 
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Steel  Mixture  with  Alloy.    Oast  Septembeb  17, 1895. 

No.  6465. 
Marks,  No.  839. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10''. 


Applied  loads. 

EloBfration 
per  inch. 

Snoeative 
elonsatioB 
per  Inch. 

Permanent 
set. 

Sacceasive 

permanent 

set. 

Kemarks. 

Total. 

Persquaru 
inch. 

Poundt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14,000 

Poundt. 
1,000 
2.000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31.000 
32,000 
33,000 
34,000 
35,000 
37,620 

Tneh. 
0. 

.00005 
.0C009 
.00014 
.00019 
.00023 
.00030 
.00035 
.00039 
.00045 
.00049 
.00055 
.00060 
.00067 
.00071 
.00079 
.00085 
.00090 
.00098 
.00104 
.00111 
.00119 
.00128 
.00135 
.00144 
.00154 
.00165 
.00178 
.00189 
.00204 
.00221 
.00241 
.00262 
.00288 
.00319 

Inch. 
0. 
.00005 
.00004 
.00005 
.00005 
.00004 
.00007 
.00005 
.00004 
.00006 
.00004 
.00006 
.00005 
^007 
.00004 
.00006 
.00006 
.00005 
.00008 
.00006 
.00007 
.00008 
.00009 
.00007 
.00009 
.00010 
.00011 
.00013 
.00011 
.00015 
.00017 

00020 
.00021 

00026 
.00031 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  ntrenf^h. 

0. 

0. 

15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32.000 
33,000 
34,000 
35,000 
37,620 

.00003 

.00003 

.00009 

.00006 

.00020 

.00011 

.00048 

.00028 

.00124 

.00076 

Fractured  at  the  neck. 
Specific  gravity,  7.3455. 


Appearance  fine  granular,  granitic. 
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Steel  Mixture  with  Alloy.    Cast  September  19,  1895. 

No.  5466. 

Marks,  No.  840. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Appli 
Total. 

edloada. 
Per  Boaare 

Elongation 
per  Inch. 

Succeasive 
elon^atipn 
per incn. 

Inoh. 
0. 

.00006 
.00005 
.00006 
.00004 
.00007 
.00007 
.00006 
.00006 
.00006 
.00008 
.00009 
.00008 
.00008 
.00007 
.00010 
.00010 
.00009 
.00015 
.00013 
.00016 
.00016 
.00023 
.00025 
.00024 
.00020 
.00045 
............ 

Permanent 
Bet. 

Inch. 
0. 

SnocesBive 

permanent 

set. 

Remarks. 

Pounds. 

1,000 

2,000 

3,000 

1      4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22, 000 

23,000 

24,000 

25,000 

26,000 

27. 000 

31,990 

Pound*. 

1,000 

2,009 

3,000 

4,000 

5,000 

6.000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16, 000 

17, 000 

18,000 

19,000 

20,000 

21, 000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

31,990 

Inch. 
0. 

.00006 
.00011 
.00017 
.00021 
.00028 
.00035 
.00041 
.00047 
.00053 
.00061 
.00070 
.00078 
.00086 
.00093 
.00103 
.00113 
.00122 
.00137 
.00150 
.00166 
.00182 
.00205 
.00230 
.00254 
.00280 
.00325 

Ineh. 
0. 

Initial  load. 

0. 

.00002 

.00002 



.00010 

.00008 

.00029 

.00019 



.00090 

.00061 

.00141 

.00051 

Tensile  strength. 

............ 

Frdictured  at  the  ueck.    Appearauce  Hue  granular,  light  gray. 
Specific  gravity,  7.2241. 


H.  Doc.  131- 
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Steel  Mixture  with  Alloy.     Cast  September  25,  1895. 

No.  5467. 

Marks,  No.  842. 
Diameter,  I'M^O. 
Sectional  area,  1  square  inch. 
Ganged  length,  10". 


Applied  loads.       i 


Total. 

Per  nqoare 
inch. 

Pounds. 

Pounds. 

1,000 

1.000 

2.000 

2,000 

3,000 

3.000 

4,000 

4,000 

5,000 

5,000 

6,000 

6,000 

7,000 

7.000 

8,000 

8.000 

9,000 

9.000 

10,000 

10,000 

11,000 

11,000 

12,000 

12,000 

13,000 

13,000 

14,000 

14,000 

15.000 

15,000 

16,000 

16,000 

17,000 

17,000 

18,000 

18,000 

19,000 

19,000 

20, 0«0 

20,000 

•JO,  000 

20.000 

,  Successive  | 
Dgatic 
r  inol 


Elongation  ]  eloneatlon 
per  Inch.  .  ^%^^, 


Inch. 
0. 

.00008 
.00012 
.00018 
.00022 
.00028 
.00033 
.00038 
.00043 
.00048 
.00053 
.00058 
.00063 
.00069 
.  00075 
.00080 
.00088 
.00003 
.00099 
.00104 


Inch. 
0. 

.00008 
.00004 
.00006 
.00004 
.00006 
.00005 
.00005 
.00005 
.00005 
.00005 
.00005 
.00005 
.00006 
.00006 
.00005 
.00008 
.00005 
.00006 
.00005 


rermaneut 
set. 


Inch. 
0. 


Successive 
pennanent 

BOt. 


Remarks. 


Inch. 
0. 


Initial  load. 




0. 

.00001 

.00001 

.00006            .00006 

.00008    I 


.00002 


Tensile  strvnixth. 


Fractured  at  the  neck.  A])pearauce  fine  granular,  light  granitic. 
Fractured  on  the  second  application  of  load  after  determining  the  per- 
mauent  set  caused  by  the  tirst  loading. 


CAST  IRON 

FROM 

WATERTOWN  ARSENAL  FOUNDRY 

AND 

PIG  lEONS. 


211 


CAST   IRON   AND   PIG   IRONS. 


213 


CAST  lEON  FEOM  WATEETOWV  AESEKAL   EOUVDET  AVD  PIO 

IB0N8. 

The  specimens  of  cast  iron  were  taken  from  cylinders  18  inches  long 
by  8  inches  diameter,  cored  3^  inches  in  diameter,  poured  from  the 
same  metal  as  the  castings  they  represented. 

Specimens  of  pig  iron  were  turned  down  directly  from  sample  pigs. 

The  furnace  charges  were  as  follows: 

The  heads  referred  to  in  the  ftirnace  charges  were  heads  of  shell 
from  previous  casts. 

The  scrap  iron  used  was  old  shot  and  shell,  bolsters,  and  gun-car- 
riage scrap  of  good  quality. 

CAST  IRON   PROM  WATBRTOWN  ARSENAL  POUNDRY. 


Date  of  CMt. 

Furnace  cliarge. 

Furnace. 

No.  of 

tension 

test. 

MnirldrkplgNo.4,hig1i 

Mnirklrk  i>lff  No.  4.  low 

Pou»d«. 
....    4,000 
....    4,000 

Alrfiimaoe... 
Cupola 

....do 

....do 

....do 

5225 

5226 
5227 
5228 

Katahdinpiff 

4,000 

Soft  pig 

5,000 

5,000 

Total 

22,000 

Jnl7  2,1895 

Mnirkirk  -niir  Xo  4.  hiirh 

..    3  000 

MuirklrkpigNo.4.  low 

Katalidin  Die 

....    3.000 
1,600 

Watervliet  piir 

6, 000 

Heads 

lO-lnoh  shell                     

8,500 

8, 500 

Scrap 

Total 

....    1,000 

....  20,500 

July  8, 1895 

Mnirklrk  nia  No.  4.  hiah 

1,800 

Muirkirk  pig  No.  4,  low 

Katahdinpig 

Watervliet  uig 

....     1,800 
....     1,200 
....    4.000 

SetSr!:rJ,, //////.. //.///..:.. . . 

3,000 

lO-luch  shell 

....    2,000 

Scrap.. 

Total 

MnirkiTkpigKo.4,  high 

Mnlrkirki>ieNo.4  low 

....    8,000 

....  16,800 

....    1,800 
1,800 

Julyl2,18»5 

July  17, 1896 

Katahdinpig 

1, 200 

Watervliet  pig 

Heads 

10-inch  sheU 

....    4.000 
....    3,000 
2,000 

Scrap 

Total 

....    8,000 
16,800 

MuirkirkpigKo.4,high 

Muirkirkpig  No.  4.  low 

1  Xatahdin  pig 

....     1,800 
....    1,800 
1,200 

Watervliet  5g 

Heads 

10-inch  shell 

....    4,000 
....    3,000 
3,000 

Scrap 

Total 

....     3,200 

....  18.000 

1 

214  CAST    IRON   AND    PIG    IRONS. 

Crttt  iron  from  Watertown  Arsenal  FoNfuiry— OoDtinued. 


Bale  of  cast. 


JalT  35, 1805  . 


July  30, 1895  . 


Anfn>Bt  3, 1805 . 


Aai^iMt  8, 1805  . 


Aiign8tl3,1805. 


Angnst  19, 1806  . 


August  33, 1805. 


Augiiitt  28, 1805 . 


September  7, 1805 . 


Purnaoe  charge. 


Miiirkirki>igNo.4.high 000 

MuirkirkpigNo.4,low 000 

KaUkdinpig 1,300 

Watervlietpig 2.000 

Heada 3,000 

10-inch  shell 2,000 

Scrap 3,600 


Total 18,000 


Miilrkirk  pig  No.  4,  high 1,800 

MuirkirkpigNo.4,low 1,900 

AV^atorvUet  pig 2,600 

Heads 3,000 

10-lnch  shell 3,000 

8crapa 3,500 


Piimaoe. 


No.  of  I 
tensioD 


Onpola.. 


5380 


Total 14,000  I 

MnirkirkplgNo.4,low 1,800  I 

Katahdiuplg 1,200  j 

I  WaU>rv1iei  pig 3,600  i 

Hea<l8 3,500 

10  inch  shell 8,500 

Scrap 2,500 


>....do . 


Total 18,000 


MairkirkpigNo.4,low 2,400 

KaUhdinpig 1,300 

Watervlietpig 3,500 

Platform  scrap 8,000 

Heads 2,600 

lOinch  shell 3,600 

Scrap 1,600 


...do . 


Total 19.000 


MairkirkpigNo.4,loir 1,800 

Katahdinpig 1,300 

Watervlietpig 3,500 

Heads 2,600 

lO-inch  shell 2,000 

Scrap 1,000 


ToUl 11.000 

,  MiiirkirkpigNo.4,low 1,800 

I  Katahdinpig 1,200 

I  Watervlietpig 3,500 

Heads :. 2,600 

I  10-inchshell 2,000 

;  Scrap 1,000 


Total 11,000 


Mnirkirk  pig  No.  4,  low l,  800 

Katahdinpig 1,200 

WatOTvliet  pig 2, 000 

Heads 2,600 

10-inchshell 2,500 

Scrap 2,000 


Total 12,000 


Mnirkirk  pig  No. 4, low 1,800 

,  Katahdinpig 1,000 

I  Wftter\'liet  pig 2,000 

Heads 2,500 

,  10-iDch  shell 2,600 

Totikl "oTmO  I 


Mnirkirk  pig  No.  4,  low 2,  OOO 

Katahdinpig 1,500 

Watervllet  pig 8,000 

Heads 8,0n0 

10-inchshell 2,000 

Scrap 500 

Total 13.000 


5381 


6832 


...do  . 


6237 


.do. 


5240 


...do. 


..do. 


...do. 


.....do. 


5242 


5243 


5SU 


5248 
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Cati  iron  from  Waleriown  Arsenal  Foundry — Con  tinned. 


Bale  of  cMt . 


Septamber  30,  1RB6. 


Fnrnace  charge. 


Pounds. 

Mnirkirk  pig  No. 4.  low 2,000 

WatervUet  pig 2,500 

Heads 2,500 

lO-inch  shell 3.000 

Scrap 2, 000 


Total 12,000 


October  3,  1805., 


Miiirkirk  pig  Xo.  4,  low 1, 500 

,  Watervliet  pig 3,600 

I  Heads 1,500 

I  lOinch  shell 1.000 

Hcrnp 2,500 


October  16,  1896. 


Total 10,000 

MuirkirkpigNo.  4,low ToOO 

Watervlietpig 3,600 

Heads 8,000 

10-inch  shell 2,500 


October  25,  1885. 


Tot*l 10,000 


Mnirkirk  pig  No.  4,  low 600 

Watervliet  pig 1,400 

Soft  pig 1,000 

Scrap 9,000 


NoToniber  5, 1895 . . 


November  15, 1895. 


November  23, 1896 . . ., 


December  6,  1895. 


December?,  1895.. 


December  12, 1896. 


Total 12,000 

Muirkirk  pig  No.  4,  high 1,000 

Muirkirk  pig  No.  4,  low 1,000 

Watervliet  pig  2,000 

Heads 2,000 

Scrap 8,000 


Total 12,000 

;  MairkirkpigNo.  4,high ~2^000 

'  Watervliet  pig 3,000 

i  Heads 3,000 

i  lO-inch  shell 2,000 

Scrap 2,000 


Total 12,010 

MnirkirkplgNo.  4.  high "iToOO 

Wat«r\liet  pig 1,000 

Heads 2,000 

Scrap 11,000 


Total 15,000 


Mnirkirk  pig  No.  4,  low 500 

Heads 1,500 

lOinch  shell 1,500 

Scrap 10.500 


Total 14,000 


Mairkirk pig  No.  4.  low 2,500 

Mnirkirk  pig  No.  4,  high 2, 500 

Hettfls 3,000 

lO-lnch  shell 3,000 

Watervliet  pig 2,000 

Scrap 4,000 


Total 17,000 

I  Muirkirk  pig  No.  4,  low ^000 

I  Heads 3.000 

lO-inch  shell 8,000 

i  Softpig 500 

I  Scrap 4,500 

Total 14,000  I 


Fumaoe. 


Cupola.. 


do  . 


...do. 


...do  . 


.do. 


...do. 


....do. 


do. 


.do. 


.do. 


I  No.  of 

tension 

t-est. 


5257 


5258 


5262 


52G4 


5280 


5287 


5288 
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Ca9i  iron  from  Watertotcn  Artenal  Foundry — Continaed. 


T)Rt4*  of  cant . 


I)Aceinl>er  27,  IMS  .. 


December  31.  180r>. 


January  4,  IftOfi . 


Jannary  11. 1G96  . .. 


FnrnAce  charge. 


I  Poundf. 

'  HnlrkirkplgKo.4,bleh 2,000 

MuirklrkplgNo.4,  low 2,000 

Head* 2,000 

Scrap «,000 


Furnace. 


Total 12,000 

Mairklrk  pig  No.  4.  high ~000 

MuirkirkpigNo.4.1ow 1,000 

Heads 2,500 

i  lO-inchahell 2,000 

Scrap 3,600 


No.  of 

tenaioD 

teat. 


C°P0la {^ 


.do 


Total 10,000  \ 

MuirkirkpigNo.4,high "ToOO  i 

MulrklrkpigNo.4,low 1  000 

Heads 1,000 

lO-inchahot 1,000 

Scrap 6,000 


Total 10,000 

MalrkirkpigNo.4,high MoT: 

MulrkirkpigNo.4,low 1,000 

Heads 2,000 

lO-inch  shell..... 2,000 

Scrap 2,600  i 

Softplg 1,000  ■ 

Totel 9,000 


....do. 


62M 


5208 


Janiiarv  20, 1806  . . . 


Jannary  23, 1896  ... 


January  27, 1896  . . . 


January  30, 1806 


February  3, 1806 . 


'  Muirkirk  pig  No.  4,  high 2,000 

MulrkirkpigNo.4,low 1.600 

1  Softplg 1,000 

Heads 3,000 

I  lO-inchshell 2,500 

.  Scrap 3,000 


Total 13,000 


...do. 


5301 


Muirkirk  pig  No.  4,  high 2,000 

Muirkirk  pig  No.  4,  low 1,600 

Soft  pig 1,000 

Heads 3,000 

lOinchsheU 3,000 

Scrap 3,500 

Total 14.000 


.do. 


6302 


,  Muirkirk  pig  No. 4,  high 2,000 

I  Muirkirk  pig  No. 4, low 1,500 

Softpig 1,000 

j  Head!s 3,000 

lOinchshell 3,000 

I  Scrap 4,000 

Total 14,500  , 

Muirkirk  pig  No.  4,  high 2^000" 

Muirkirk  pig  No. 4, low 1,500 

Softplg 1,000 

,  Heads 8,000  i 

lO-inchsheU 2,600  ' 

Scrap 4,000  [ 

Total 14,000 


.do. 


do. 


Muirkirk  pig  No.  4,  high 2.000 

Muirkirk  pig  No. 4,  low 1,600 

Softpig 1,000 

Heads 3,000 

10-inch  ahell 2.600 

Scrap 4,000 


Total 14.000 


.do. 


6308 


6300 
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Cast  iron  from  tyatertjivn  Areetial  Foundry — Continued. 
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Date  of  cast. 


Febrnarj  S,  1896 . . . 


Febninrj'  10, 18W . 


February  20.  1896. 


February  25,  1896. 


March  »,  1896. 


March  10,  1896. 


March  13,1896. 


March  27,  1896.. 


Furnace  charge. 


Furnace. 


Cupola 


...do. 


..do. 


Pounds. 

MTiirkirkpigNo.4,high 4,500   > 

MuirkirkpigNo.4,Iow 4,0OU 

Softpig 3,000   I 

Bemeltefl  pig 500  7Air  furnace. 

Total 12,000  J 

Muirkirk  pig  No.  4,  high ~  ii^OOo' j 

MuirkirkpigNo.4,low 2,600  I 

Softpig 1,000 

Heada 3.500 

lO-inchahell 2,600 

Scrap 3,500 

Total 16,000  I 

Muirkirk  pig  No.  4,  high 2,000  ' 

MnlrkirkpigNo.4,low 1,500 

Softpig 1,000 

HeadH 8,000 

lOinchshell 2,600 

Scrap 4,000  | 

Total 14,000 

Mnirkirkpig Tsoo" 

Softpig 1,000 

HeotlB 3,000 

10-inch  ahell 2,000 

Scrap 3,500 

Total 11.000 

Muirkirk  pig  No.  4,  low 1,000 

Salisbury  pig  No.  4,  high 1,500 

Softpig" 1,000 

Headn 3,000 

lOinchBhell 2.500 

Scrap 3,000 

Total 12,000 

SaliaburypigNo.4,high 1,500 

Salisbury  pig  No.  4,  low 1, 500 

Softpig 1,000 

HeadH 3.000 

12-inch  shell 2,500 

Scrap 5,500 

Total 15,000 

Salisbury  pig  No.  4.  high Teoo' 

Salisbury  pig  No.  4,  low 1, 500 

Softpig 1,000 

Hea  s 3.000 

lO-lnohsheU 2,500 

Scrap 2,500 

Total 12.000 

Muirkirk  pig  No. 4,  hlKh 2,000 

Salisbury  pig  No. 4,  high 3,000  j 

Salisbury  pig  No. 4. low 3,000 

Softpig 1,000 

Heads 2.000 

Scrap 3,000 

lO-inch  shell 3,000 

Total 17,000 

Salisbury  pig  No.  4,  high 2,600 

Salii»bnrypigNo.4,low 2,600 

Heads 3,000 

lO-inch  shell 8,000 

Scrap 6,000 

Total 17.000 


^o.of 
tension 
•  tent. 


' do  . 


...do. 


.do. 


.do. 


6316 
5317 


...do. 


/    !>319 
\    5320 


6823 


/    5324 
\    5325 


6333 


/    5334 
\    6335 


6386 


5340 
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Cant  iron  from  Watertotni  ^^rseual  Foundry — Continued. 


1 


Date  of  cast. 


Fnrnaco  cliArgo. 


Fmnoco. 


April  7,  1896. 


April  14,  1806. 


April  23,  1896. 


April  80,  1896. , 


Kay  7, 1806. 


May  14, 1896  . 


June  2, 1896 


June  8, 1896 . 


July  23, 1895 . 


No.  of 

tension 

t*«t. 


Pound*. 

SAli8bnrypigXo.4,high 2,000 

Salisbury  pig  No.  4,  low 2, 000 

Heads 3,600 

I  lO-inchspell 3,000 

,  Scrap 8,500 


Total 19.000 

Salisbury  pig  No.  4,  high 2,000 

Salisbury  pig  No.  4,  low 2, 000 

Heads 4,000 

lO-inch  shell 3,000 

Scrap 6,000 


Cupola I      5342 


Total 17,000 


Salisbury  pig  No. 4,  high 3,000 

Salisbury  pic  No.  4,  low 3, 000 

Muirkirk  pig  No.  4,  high 2,000 

Hosds 3,000 

10»inch8heU 2,500 

Scrap 4,000 


Total 17,500 

MuirkirkpigNo.4,high ~2,WQ 

Salisbury  pig  No. 4, high 3,000 

Salisbury  pig  No.  4,  low 3, 000 

Heads.: 3,000 

10-inch  shell 3,500 

Scrap 5,500 


Total 20,000 

;  Salisbury  pig  No.  4,  high 3,000 

I  Salisbury  pig  No. 4,  low 2,000 

,  Muirklr1cpigNo.4.high 2,000 

!  Heads 3,500 

I  lO-inchshell 2,500 

1  Scrap 6,000 


Total 19,000 


Salisbury  pig  No.  4,  high 3,000 

Salisbury  pig  No.  4,low 2,000 

MuirkirkpigNo.4.high 2,600 

Heads 8,600 

lOinchshell 2,500 

Scrap 5.600 


Total 19,000 


Salisbury  pig  No.  4» high 8,500 

Salisbury  pig  No.  4,low 3,000 

Heads 4,200 

lOinch  shell 3,000 

Scrap 2,800 


Total 16,600 


Sali8barypigNo.4,high 4.000 

Salisbury  pig  No.  4,  low 3, 500 

Heads 4,700 

lO-inchsheU 2,600 

Scrap 4,000 


Total 18,700 


MnirkirkpigNo.4,high 3,600 

MuirkirkpigNo.4,low 3,600 

Katahdlnpig 3,600 

Soft  pig 4,600 

Kemel&dpig 4,600 


Total 20.000 


....do  . 


.do. 


...do 


' do . 


..do  . 


-...do. 


Air  furnace. 


5345 


..-.do !      5340 


,f    5348    I 
•|\    .'»349 

I  i 


5350 


5368 


.'V363 


5229 
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Cast  iron  from  Waiertown  Arsenal  Fatindry — Continued. 


Dftt«  of  oast. 


Au£nnt  18, 1895 . 


October  12,1896.. 


November  21. 1896 . 


Fnmace  charge. 


Fnmace. 


I 


I   No.  of  I 

[  tension  ; 

test. 


I 


Pounds. 

Mnipkirk pig No.4, high 8,600 

MuirkirkpigNo.4,low 3,600 

Kstabdinpig 3,600 

Soft  pig 3,600 

Remeltedpig 3,600 

Total 18,000" 

!  MnirkirkpigNo.4,low "17600 

I  MnirkirkpigNo.4,bigh 1,600 

.  Eatahdinpig 2,000 

,  Waterrlietpig 4,000 

I  Heads 3,5«0 

lO-inohshell 2,000 


Air  fnmace . . . 


September  5, 1895  . . .  ^ 


Total 14,500 

Mnirkirk  pig  No.  4,  high 3,600 

MulrklpkpigNo.4,low 3.600 

Xatahdinpig 3,600 

Soft  pig 8,600 

Keroeltedpig 8.600 


Cupola  . 


5241    i 


'Air  furnace. . 


8.WIU   I 
18,000  ] 


Total 18,000 

I  Mnirkirk  pig  No.  4,  high "iTsOu 

I  Mnirkirk  pig  No. 4, low 1,600 

I  KaUhdinpig 1,600 

.  Watervlietpig S.fOO 

!  Heads.. 8,500 

I  10-inchshell 2,000 


Total 13,500 


'Cupola  . 


\    5245 


Sentember26,1886., 


Mnirkirk  pig  No.  4,  high 4,000 

Mnirkirk  pig  No.  4,  low 4, 000 

Katabdlnpig 1,000 

Soft  pig 4,500 

Bemeltedpig 4,500 


Total 18,000 


Air  furnace. 


Mnirkirk  pig  No.  4,  high 2,000 

Mnirkirk  pig  No.  4,  low 2,000 

Watervlietpig 3,000 

Steel  scrap 2,000 

Heads 3,000 

10-inchshell 2,000 

Scrap 1,000 


Cnpola  . 


,    5255 


Total 15,000 


MairkirkpigNo.4,hlgh 4,500  > 

Mnirkirk  pig  No. 4,  low 4,500  ! 

Softpig 4,500  , 

Bemeltedpig 4,600  | 

Total "iSTooO  j 

Mnirkirk  pig  No.  4,  high 1,500  j 

Mnirkirk  pig  No. 4,  low 1,600  ' 

Watervlietpig 4,000 

Heads 8,500 

lO-inch  shell 2,000 

" 2,500 


>Air  f  umaoe. , 


Total 16,000 


Cnpola. 


Mnirkirk  pig  No.  4,  high 6,000  i 

Mnirkirk  pig  No.  4,  low 6,000  ! 

Softpig 6,000  i 

Bameltedpig 6,000  | 

Total 24.000 


^Air  fnmace. 


5266 
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Cast  iron  from  Wateriown  Arsenal  Foundry — Continued. 


Date  of  cast. 


Novemlter  21.189r>  . 


Marrh  20, 1896  . 


April  21, 1896  . 


May  21, 1896  . 


Jnne  18, 1896 . 


Famace  chari^e. 


Furnace. 


i  No.  of 
I  tension 
;     teat. 


Pottndt. 

Mnirkirkpijr..... 2,000  i 

Watervliet  pig .3,000  1 

Heads 2,000 

10-incli  shell 2,000  I 

Scrap 4, 000  | 


Total 13,000 


Cnpohi 


5266 


Mairkirk  pig  No.  4,  high 6,000 

Solisbnry  pig  No. 4, high 2.8U0 

Salisbury  pig  No.  4,  low 2. 700 

Soft  pig 6,500 

Remelted  pig 5,500 


Total 22,500 


MuirklrkpIgNo.4,high 2,000 

Salisbury  pig  No.  4.  high 2,300 

Salisbury  pig  No.  4,  low 2,200 

Heads 3,500 

10-inch  shell 3,000 

Scrap 6,500 


Air  furnace. 


Total 19.500 


MTiirkirkpigNo.4,high 6,000 

Salisbury  pig  No. 4. high 2,800 

Salisbury  pig  No.  4,  low 2,700 

Soft  pig 6,600 

Remelted  pig 6,000 


.Cupola.. 


Total 22,000 

Muirkirk  pig  No.  4,  high "Xooo 

Salisbury  pig  No. 4, high 2,300 

Salisbury  pig  No.  4,  low 2, 200 

Heads 8,600 

lO-inch  shell 3,000 

Scrap 0,600 


.Air  fumnoo. 


Total 19,500 


5344 


,Cupola. 


Muirkirk  pig  No.  4,  high 6,000 

Salisbury  pig  No. 4,  high 2,800 

Saa8burypigNo.4,low 2,700 

Soft  pig 5,600 

Remelted  pig 6,000 


Total 22,000 


Air  furnace. 


Muirkirk  pig  No.  4,  high 8, 000 

Salisbury  pig  No. 4, high 2,300  | 

Salisbury  pig  No. 4, low 2,200 

Heads 4,700 

10-inch  sheU  3,600 

Scrap 9,000 


Total 24,700 


MiiirklrkpigNo.4,hlgh 6,000 

Salisbury  pig  No. 4, high 2,800 

Salisbury  pig  No.  4,  low 2,700 

Soft  pig 6,500 

Remelted  pig 6,000 


Total 22,000 


Muirkirk  pig  No.  4.  high 3,000 

Salisbury  pig  No. 4,  high 2,000 

Salisbury  pig  No.  4,  low 2,000 

Heads 4,200 

10-iuchshot 2,000 

Scrap 2,600 


6351 


Cupola. 


Air  furnace . 


Total 16,700 


5366 


Ohpola. 
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Coat  iron  from  Wateriown  Arsenal  Foundry — ContiDued. 


Date  of  oast. 


October  a»,  1895 . 


AprU23,1806. 


December  20, 1896. 


January  9, 1896  . 


January  24, 1896. 


February  8, 1896 . 


January  17, 1896  . 


Furnace  charge. 


Furnace. 


I 


February  28, 1896.. 


Pounds. 

Mnlrklrk  pig  No.  4.  high 3, 000 

MuirkirkplgNo.4,low 3,000 

Watervliet  pig 2,000 

Heads 3,000 

Scrap 3,000 


No.  of 

tension 

test. 


Total 14,000 

MuirklrkpIgNo.4.high Tooo" 

Salisbury  pig  No.  4,  high 3,000 

Salisbury  pig  No.  4,  low 3.000 

Heads 3,000 

10-lnch  shell 2,500 

Scrap 4,000 


Cupola. . 


Total 17,600 


MnirkirkpigNo.4,hJgh 2,500 

MuirkirkplgNo.4,low 2,500 

Watervliet  pig 2,000 

lO-inch  shell 3,000 

Scrap 3,000 

Heads 0  3,000 


.do. 


Total 16,000   . 

MulrkirkplgNo.4,high 2,500 

MuirkirkpigNo.4,low 2,600 

Heads 3,000 

lO-inch  shell 3,000 

Scrap 3,600 

Total 14.600" 


-do. 


MuirkirkpigNo.4,high 2,500 

Muirkirk  pig  No.  4,  low 2, 500 

Heads 3.000 

lOinch  shell 3,000 

Scrap 4,000 


ToUl 16,000 


Muirkirk  pig  No.  4,  high 2,500 

Muirkirk  pig  No.  4,  low 2,500 

Heads 3,000 

]0-inch  shell 3,000 

Scrap 4,000 


Total 15,000 


Muirkirk  pig  No, 4, high 4,500 

Muirkirk  pig  No. 4, low 4,000 

Soft  pig 3,000 

Bemeltedpig 600 


Total 12,000 

Muirkirk  pig  No.  4,  high 2,000 

Muirkirk  pig  No.  4,  low 2,000 

Soft  pig 2,000 

Heads 3,000 

lOinch shell 2,000 

Scrap 3,000 


Total 13,000 


Muirkirk  pig  No.  4,  high 4,500 

Salisbury  pig  No. 4, high 2.000 

Salisbury  pig  No. 4,  low 2,000 

Soft  pig 3.000 

Bemeltedpig 600 


ToUl 12.000 


.do. 


•do. 


.do. 


5368 


5345 


5291 


6297 


5303 


5318 


>Air  furnace. 


'Cupola. . 


5300 


Air  furnace...!      5329 
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Cast  ironfrwH  WaUriown  Ar$eMU  ^<»»«iiry— Contmned. 


Date  of  cAst. 


Furnace  oharge. 


F«braary  28, 1806 . 


March  81, 1898 . 


January  16, 1888  ....< 


Paundt. 

MiiirklrkpigNo.i,lusli i,080 

SaliabiiTypigNo.4,bigh 8,000 

Heada 8,000 

lO-inohsheU 8,000 

Scrap 5,000 

Total 18.000 

KiiirkirkpigNo.4,higli 5,000 

SaUabiirypigNo.4,lilgh 2,000 

Sallabarypi«rNa4,low 2,000 

Soft  pig 3,000 

Bameltodpig 600 

Total 12.600 

MnirkirkpigNo.4.high "2^000 

SaUabtirypiglfo.4,higli 2,000 

SallabarypigNo.4,low 1,600 

Heada 3,000 

lO-iaohsheU 2,000 

Scrap 2,000 

Total 12,600 

MolrkirkpigKo.4,high 1,500 

lli]JrkirkpigNo.4,low 1,500 

Soft  pig 1,000 

Heads 1,600 

lO-lnchebeU 1,500 

Scrap 2,600 

Total 9.500 


Fiimaoe« 


lto.of 

tenaion 

teat. 


Cupola.. 


5328 


Air  furnace. 


Cupola. 


5341 


.do. 


5290 


Where  two  furnaces  were  ased  for  one  casting  they  were  run  together 
in  the  mold,  and  are  represented  by  one  tension  test. 
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CHAIN  CABLE  AND  CHAIN  IRON 


FROM 


.BUREAU  OF  EQUIPMENT,  UNITED  STATES  NAVY- 
YARD,  BOSTON,  MASS. 
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[Sample 


No.  of 
teat. 


CHAIN  CABLE. 

I  consist  of  three  studded  links  of  chain  each,  with  end  links  of  larger  diameter  oxceptiug 
I^  OS.  8354  and  8355,  which  contained  two  links  of  chain  eacn.] 


Brand  on 
studs. 


I  Diamet«rH.  •  g^^     Tensile  strength. i 


Marks. 


I  ri  ,     tional , 

End  ^^"^J"*  area  of    ^  ^  , 


Per 
I  square 
1  inch. 


8191 
8191a 


r.  S.  N.  Y.  B 


In.   I   In.    Sq.in.^Pnimdg.  Pou7uh. 
2.  08  I  2. 52       0. 07     373, 000     37,  500 

440,500     44.180 


8848 


Steel  chain    ; 

TT.  s.  N.Y.  B 

1805. 


8340 
8352 
8353 

U. 

S.  N.  Y. 

B. 

1 

i 

Iron 

Steel  No.  1 . . 

8354 

Sle<»l  No.  2.. 

8365 
8356 

... 

Steel  No.  3.. 
Steel  No.  4.. 

8360 

r. 

S.  N. 

Y. 

H. 

"Mononga* 
.  hela " 

do. 


8192      do 2.75  I  2.63     10.05     408.900     40,690 

I  8192a    ! i 439,200     43,700 

I  8192fc    ! ' 449,500  \  44.730 

I  '         ; 

i  ; 


2.71  I  2.53  ;  10.06  i  458,300  '  45,000 


2.71  2.42   9.20  324,800  !  35.300 

2.76  2.48  9.66  '  435.000  45,030 
2.80  2.54  10.13  375,000  .  37,010 

I 

2.77  2.54  10.13  374, 600  36, 980 

2.77  2.54  10.13  400,200  39,510 
2.7.'>  2..%  :  10.21  371,800  36,400 
2.73  j  2.46       9..'>0     487,500     51,310 


8365       U.S.18B6 1 2.78  i  2.50       9.82     380,100     :W.7I0 


2. 78     2.  .'il       9. 90     387, 600     38. 150 


Fractnr**. 


End  link  in  the  quarter. 
Fibrous. 

Middle  link  of  chain  at 
the  quarter  weM  :  ii«l 
across  the  uppusitr 
side.  Both  fractun-M 
were  granular.  Iho 
fracture  at  thequartcr 
weld  radiated  from  a 
point  in  the  circum- 
ference about  80  <lo- 
grees  from  a  diametri- 
cal plane,  cutting  the 
two  sides  of  thelink, 
and  toward  the  insiilo 
of  thelink.  Thefrac 
ture  across  the  side  of 
thelink  radiated  from 
a  point  in  the  circum- 
ference at  the  inside 
of  the  link. 

End  link  in  the  quarter. 
Fibrous. 

Other  end  link  in  the 
quarter.    Fibrous. 

Middle  link  of  chain  in 
the  quarter.  Silky,  j 
The  link  also  frac- 
tured at  the  opposite 
welded  end,  with  a 
granular  appearance 
radiating  fr*  m  the  in- 
side of  the  link.  The 
latter  fracture  was  a 
secondary  one. 

First  link  of  the  chain 
intheqnartor.  Silky. 
A  secondary  fracture 
occurred  in  the  other  ' 
quarter  of  the  same  , 
endof  thelink.  which  j 
presented  a  tine  gran-  , 
ular  appearance  radi-  | 
ating  from  a  point  at  , 
the  inside  of  thelink. 

First  link  of  chain  iu 
the  quarter.  Fibrons. 

First  link  of  chain,  in  | 
the  weld. 

First  link  of  chain  in  < 
the  quarter  opposite 
the  wold. 

First  link  of   chain  in  ! 
the  weld.  I 

First  link  of  chain  in 
the  quarter  opposite 
the  weld.    Silky. 

Middle  link  of  chain  in 
the  weld.  Finegranu- 
lar. 

Middle  link  at  welded 
end; also  through  op- 
posite end.  liinK 
separated  into  three 
pieces.  The  frac- 
tures wei-o  all  gran- 
ular. 

Middle  link  of  chain  in 
the  quarter  at  the  end 
opposite  the  weld. 
Fibrous. 

Middle  link  of  chain  in 
the  quarter  at  the 
end  opposite  the  weld. 
Fibrous. 


Sample  No. 8360  had  been  straine<l  with  :tS0.O00  {hiuiiiI 
town  Arsenal. 


>  tensidii  prior  to  the  iinal  test  made  at  Water- 
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CHAIN   CABLE   AND   CHAIN    IRON. 


1<— 

CHAIV  IBOir. 
3lW' 

<^ 

' 

1 

1  No.  of 
1    t«.t. 

Diam- 
eter. 

Inelut. 
2.62 
2.64 
2.56 

Sectional 
area. 

Sq.in. 
4.99 
6.07 
6.11 

Tensile  strength. 

--      - 

Contrac- 

'^otai. ^-^a""' 

Area  at  ft-acture. 

Indut.  Sq.in. 
Diam.  l.'90=2.84 
Diam.  L87=2.75 
Diam.  1.86=2.72 

tion  of 
area. 

1 

8186 
1    8187 
!    8188 

PoundM. 
287,100 
241,600 
239.700 

Paundi. 
47, 610 
47,660 
46, 010 

Per  cent. 
43.1 
45.8 
46.8 

Appearance  of  iraetnreB,  fibrous,  lamiDated.    At  the  center  of  each 
bar  the  metal  was  dull  gray  mingled  with  spots  of  lighter-colored  metal. 


CHAIN   CABLE   AND   CHAIN   IKON. 
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BRONZE. 
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BRONZE. 
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BEOHZE  FROM  WATEETOWV  A&8EVAL  FOUITDET. 


Oil per  cent. .  67.5 

Composition ^Zn do 42. 

8n do 5 


Specimens  taken  from  coupons  about  IJ"  by  1^",  cast  with  and  at- 
tached to  the  dry-sand  castings  which  they  represent. 


Desoriptiou. 


8"l(Midingtray  No.l.. 
8"  loading  tray  No.  2. . 
8"  loading  tny  No.  8. . 


Diam- 
eter. 


Ineh. 
0.504 


.564 

.564 


Sec- 
tional 
area. 


8q,  in. 
0.25 

.25 

.26 


Tensile 

strenj^ 

per 

sqaare 

inch. 


Gauj^ed 
length. 


Elon.    ,,^„ 
***     tion  of 


ganged 
length 


Fracture. 


Pounds.  I  Jnehes.  Pw  ot. 
55,120  2       43 


46,080 
51.040 


8"  loading  tray  No.  4.. •    .564 


8"  loading  tray  No.  5. 
8"  loading  tray  No.  6. 


.564 
.564 


.25  ,    52,160  I 


.25 
.25 


52,200 
40,560 


8"  loading  tray  No.  7.. I    .664        .25  i    52,040 


8"  loading  tray  No.  8. 
8"  loading  tray  No.  0. 


8"  breech  plate  No.  1. 

8"  breech  plate  No.  2. 

8"  breech  plate  No.  3. 
8 '  breech  plate  No.  4. 
8"  breech  plate  No.  5. 
8"  breech  plate  No.  6. 
8"  breech  plate  No.  7. 
8"  breech  plate  No.  8. 
8"  breech  plate  No.  0. 
8"  loading  tray  No.  1. 
8"  loading  tray  No.  2. 
8"  loading  tray  No.  3. 
8"  loading  tray  No.  4. 

8"  loading  tray  No.  5. 


8"  loading  tray  No.  6. 
8"  breech  plate  No.  1 . 


8"  breech  plate  No.  2. 
8"  breech  plate  No.  3. 

8"  breech  plate  No.  4. 
8"  breech  plate  No.  5. 


8"  breech  plate  No.  6 . . 
10"  loading  tray  No.  1. 
10"  loading  tray  No.  2. 
1 0"  loading  tray  No.  'i . 
10"  loading  tray  No.  4. 


I    .564 
564 


.26 

.25 


52,080  , 
40,060  ; 


.564         .25       47,520  1 


.564 

.564 
.564 
.564 
.564 
.564 
.564 
.564 
.504 
.564 
.564 
.564 

.664 


I    44,0 


.25 
.25 
.26 
.25 
.25 
.25 
.25 
.20 
.25 
.25 
.25 


47,960  I 

60,240  • 

50,040  , 

60,080  > 

52,960 

50,240 

52,040 

50,100 

49,440 

50,880 

45.120 


.564  I 


.25       48,246 


.25  I    46,080 


I 


.564         .25  I    43,020 


.564 
.564 


.564 
.564 


.564 
.564 
.564 
.504 
.564 


.25 
.25 


.25 
.25  j 
.25, 

.25  I 
.25  I 


48,240 
47,926 

61.960 
50,440 


48,400 
61,360 
64,280 
55,920 
52.960 


area. 


Per  et. 
39.2 


16. 5       21. 6 


2  ,    30.5  , 


2  I    47.5       42 


2  !    24 
2  !    50.5 


80.4  i 
1 
47.2 


35.5       80.4 


35.5 
82.5 


34 


28.5 
34.6 


32 
37 


2 

2 

2 

2 

2  I    29. 5 

2  I    29.6 

2      25      , 

2  !    25.5 

2  ,    36 

2       21 


36.4 
33.6 


39.2 

27.6 

.33.6 

80.4 

33.6 

33.6 

33.6 

36.4 

30.4 

84 

27.6 

36.4 

27.6 


2  1    84.6       83.6 


24.5       88.6 


32.6       24.4 


26 

27.6 

23 

21.6 

26.5 

24.4 

88 

89.2 

25.5 

24.4 

24.5 

21.0 

35 

30.4 

34 

30.4 

30 

36.4 

Light-yellow  color ;  frao- 
tared  sarfaoe  contains 
bio  whole  "  .02  diameter. 

Lii^ht-lavender  colored, 
interspersed  with 
spots  of  yellow  metal. 

Liffht-3*ellow  metal; 
iractored  snrface  con- 
tains minate  b  1  o  w- 
holes. 

Light- yellow  metal; 
dark-brown  spot  ".03 
diameter. 

Uniform  light-yellow 
metal. 

Light-yellow  metal; 
contains  minute  blow- 
holes. 

Uniform      light-yellow 
metal. 
Do. 

Light  lavender  colored 
with  spots  of  yellow 
metal. 

Uniform  light  golden 
yellow  color. 

Uniform  light-yellow 
color. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Uniform  yellow  metal. 
Do 
Do 

Lavender  colored  with 
spots  of  yellow  metal. 

Dark  yellow  with  spots 
ot  metal  ".01  diame- 
eter  nearly  black. 

Lavender  colored  with 
yellow  metal  inter- 
spersed. 

Silky  irregular  surf^e. 
Pale  lavender  and 
light  shade  of  yellow 
intermingled. 

Uniform  light  yellow. 

Uniform  golden  yellow 
color. 

Uniform  lidfht  yellow. 

Light  yellow.  Contains 
spots  of  dark-colored 
metal. 

I'd!  form  light  yellow. 

Light  yellow. 

Uniform  light  yellow. 
Do 
Do 
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BRONZE. 

Bronz 

efrom 

Watm 

rtown  ArseMl  J 
Tensile  1 

^oundr 
Elon- 

y— Continued. 

Con- 
trac- 
tion of 
area. 

Deacription. 

Diam- 
eter. 

hieh. 

Sec- 
tional 
area. 

Sq.in. 

strength 

per 

sqaare 

inch. 

Gauged 
length. 

Incheg. 

gation 

Fracture. 

Pounds. 

Peret.  Peret 

10"  loading  tray  No.  5. 

.564 

.25 

51.920 

2 

26 

24.4 

Light  yeUow  with  lines 

of  darker  yellow. 
(TniformUghtjeUow. 

10"  loadine  tray  No.  6. 

.564 

.26 

55,040 

2 

35 

36.4 

10"  loading  tray  No.  7. 

.564 

.25 

57,880 

2 

29 

27.6 

Light  yellow. 

10"  loading  tray  No.  8. 

.564 

.25 

50,880 

2 

17 

21.6 

Light  yeUow85  per  cent, 
golden    yellow    spot 

10"  loading  tray No.O. 

«. 

.25 

57,160 

2 

28.5 

27.6 

percent. 

Light  yellow  with  gold- 
en-yellow spots. 

Light  yellow. 

10"loadingtrayNo.l0. 

.564 

.25 

50,760 

2 

26.5 

27.6 

10"loadlngtrayNo.ll. 

.564 

.25 

49,520 

2 

16.5 

21.6 

Light    lavender,    with 
golden -yellow    metal 
interspersed. 

12"  loading  tray  No.  1. 

.564 

.26 

57,160 

2 

26 

30.4 

Uniform  light  yellow. 

12"loadingtrayNo.  2. 

1 

.564 

.25 

52,960 

2 

15 

21.6 

LightyeUow,  with  dark 
golden  at  circumfer- 
ence on  one   side  of 
stem. 

12"  loading  tray  No.  3. 

.564 

.25 

57,520 

2 

28.5 

30.4 

Uniform  light  yeUow. 

12"  loading  tray  No.  4. 

.564 

.25 

56.640 

2 

29 

86.4 

Do. 

12"  loading  tray  No.  5. 

.564 

.25 

58,720 

2 

28.5 

30.4 

Do. 

12"  loading  tray  No.  6. 

.564 

.25 

55,560 

2 

25 

27.6 

Do. 

12"  loading  tray  No.  7. 

.564 

.25 

56,640 

2 

:a 

36.4 

Do. 

12"  loading  tray  No.  8. 

.564 

.25 

56,120 

2 

29 

30.4 

Do. 

12"  loading  tray  No.  9. 

.564 

.25 

57,880 

2 

:ii 

33.6 

Do. 

12"  loading  tray  No.  10. 

.564 

.25 

50,920 

2 

:m).5 

27.6 

Do. 

12"loaaiugtrayNo.ll. 

.564 

.25 

60,700 

2 

35.5 

36.4 

Do. 

12"  B.L.  mortar  tray.. 

.564 

.25 

50,880 

2 

22 

27.6 

Light-yellow  metal  con- 
taining minute  dark 
spots,  and  darker  yel- 

^ 

__ 

low  on  one  side. 

Bronze  Oast  Bar,  Beprbsentino  Material  for  Statue  of 
Gen.  W.  8.  Hancock,  Washington  D.  0. 

No.  834G. 


15 


22!^  — 

Sectional  area,  l'^00x'^99=.99  square  inch. 

Tensile  strength,  31,100  poand8=31,410  pounds  x>er  sqaare  inch. 

Elongation  in  4  inches,  .77=19.2  per  cent. 

Elongation  of  inch  sections:  ".16,  ".16,  ".17,  ".29*. 

Appearance  of  fracture,  dark-yellow  color. 

Vesicular  surface.  A  cavity  ".10  wide  extends  fh)m  corner  to  center 
of  fractured  snrface.  Opened  cracks  in  surfieuse  of  the  bar  daring  the 
progress  of  the  test. 


(JOPPER  CYLINDERS  FOR  PRESSURE  GAUGES. 


COPPER  CYLINDERS  FOR  PRESSURE   GAUGES. 
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COPPEE  CTLDTDEBS  FOR  PRESSURE  GAUGES. 

Mean  compression  of  ten  copper  cylinders  from  lot  of  metal  pur- 
chased  at  Frankford  Ai'senal  in  April,  1895. 
Table  for  use  with  cmsher  gauge  -^  square  inch  area. 
Mean  dimensions  of  coppers:  Length,  '^4994;  diameter,  '^2511.    * 

[Table  prepared  October  1, 1896.] 


Load  per 
aquare 

inch  on 

crasher 
gauge 

^Bquare 
inch 


Total  compreMion. 


Pounds. 
8,000 
6,000 
9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
16,000 
16,000 
17,000 
18,000 
19,000 
90,000 
21,000 
22,000 
28,000 
24,000 
26,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
88,000 
84,000 
35.000 
86,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
61,000 
82,000 
53,000 
54,000 
56.000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62.000 
63,000 
64,000 
65,000 


llnek. 

.0- 
.0038 

I  .0141 

I  .0182 
.0211 
.0249 
.0283 

,  .0318 
.0364 
.0408 
.0445 
.0490 
.0588 

!  .0588 


.Or38 
.0785 
.0827 
.0884 
.0931 
.0980 
.1046 
.1089 
.1130 
.1194 
.12.H9 
.1295 
.1346 
.1894 
.1451 
.1500 
.1553 
.1605 
.1654 
.1698 
.1748 
.1806 
.1860 
.1915 
.1967 
.1998 
.8045 
.2092 
.2184 
.2170 
.2220 
.2252 
.2290 
.2880 
.2859 
.2400 
.2435 
.2462 
.2490 
.2522 
.2562 
.2588 
.2616 


2. 

3. 

Jneh. 

inck. 

0. 

0. 

.0045 

.0019 

.0141 

.0122 

.0177 

.0160 

.0218 

.0199 

.0288 

.0240 

.0280 

.0278 

.0321 

.0319 

.0870 

.0360 

.0410 

.0408 

.0454 

.0457 

.0604 

.0485  1 

.0545 

.0541  , 

.0602 

.0583  1 

.0648 

.0680 

.0689 

.0687 

.0789 

.0780 

.0791 

.0778 

.0844 

.0835 

.0887 

.0879 

.0950 

.0920 

.1009 

.0963 

.1050 

.lOU 

.1106 

.1074 

.1159 

.1110 

.1810 

.1178 

.1260 

.1280 

.1814 

.1279 

.1370 

.1880 

.1421 

.1890 

.1474 

.1426 

.1532 

.1474 

.1589 

.1684 

.1620 

.1686 

.1681 

.1628 

.1733 

.1678 

.1786 

.1722 

.1832 

.1769 

.1880 

.1825 

.1926 

.1860 

.1970 

.1911 

.2040 

.1963 

.2074 

.2000 

.2120 

.2064 

.2160 

.2089 

.2200 

.2130 

.2281 

.2160 

.2276 

.2191 

.2816 

.2238 

.2346 

.2276 

.2885 

.2814 

.2413 

.2849 

.2446 

.2885 

.2481 

.2416 

.2511 

.2447 

.2548 

.2479 

.2574 

.2609 

.2618 

.8540 

.2682 

.2669 

Inch, 

0. 
0040 
0182 
0170 


0288 
.0329 
.0378 
.0420 
.0466 
.0611 


0665 

0700 
0766 
0801 
0850 
0908 
0965 
I  .1006 
.1064 
.1118 
.1175 
.1220 
.1278 
.1324 
.1889 
.1483 
.1487 
.1540 
.1589 
.1644 
.1688 
.1751 
.1799 
.1852 
.1889 
.1986 
.1987 
.2042 
.2085 
.2118 
.2166 
.2205 
.2249 
.2284 
.2322 
.2364 
.2402 
.2432 
.2461 
.2403 
.2522 
.2558 
.2582 
.2616 
.2645 


Inch. 

.0086 
.0188 
.0185 
.0216 
.0856 


.0488 
.0468 
.0615 
.0567 
.0611 
.0669 
.0705 
.0755 
.0808 
.0867 
.0918 
.0972 
.1021 
.1074 
.1120 
.1171 
.1282 
.1284 
.1843 
.1894 
.1465 
.1514 
.1568 
.1609 
.1678 
.1717 
.1769 
.1824 
.1867 
.1925 
.1970 
.2015 
.2060 
.2106 
.2156 
.2196 
.2238 
.2274 
.2319 
.2352 
.2385 
.2485 
.2461 
.2494 
.2525 
.2553 
.2588 
.2618 
.2660 
.2671 


Inch. 
0. 

.0021 
.0118 
.0168 
.0189 
.0281 
.0268 
.0810 
.0861 
.0892 
.0437 
.0493 
.0625 
.0679 
.0628 
.0664 
.0721 


.0919 


Inch, 
0. 

.0048 
.0165 
.0191 
.0226 
.0267 
.0810 
.0360 
.0889 
.0440 


.0678 
.0625 
.0682 
.0720 
.0776 
.0820 
.0881 
.0980 
.0978 
.1034 


Inch. 

.0036 
.0189 
.0175 
.0203 


.0826 
.0864 
.0410 
.0456 
.0601 
.0645 
.0676 
.0645 
.0689 
.0731 
.0779 
.0886 
.0884 
.0936 
.0984 


.1018 

.1095 

.1039 

.1069 

.1160 

.1066 

.1124 

.1190 

.1143 

.1178 

.1246 

.1105 

.1227 

.1207 

.1253 

.1280 

.1850 

.1800 

.1324 

.1404 

.1854 

.1382 

.1458 

.1406 

.1440 

.1604 

.1470 

.1487 

.1560 

.1510 

.1640 

.1615 

.1566 

.1574 

.1670 

.1612 

.1635 

.1714 

.1670 

.1684 

.1770 

.1722 

.1738 

.  1818 

.1761 

.1785 

.1865 

.1815 

.1881 

.1910 

.1860 

.1878 

.1959 

.1913 

.U29 

.2012 

.1965 

.1970 

.2060 

.2015 

.2019 

.2101 

.9055 

.2069 

.2154 

.2100 

.2102 

.2188 

.2140 

.2145 

.2230 

.2183 

.2189 

.2267 

.8228 

.2220 

.2310 

.2256 

.2264 

.2349 

.2294 

.2300 

.2380 

.2334 

.2337 

.2420 

.2369 

.2365 

.2452 

.2408 

.2401 

.2486 

.2488 

.2441 

.2521 

.2474 

.2468 

.2550 

.2604 

.2497 

.2681 

.2684 

.2531 

.2606 

.2564 

.2556 

.2640 

.2698 

.2589 

.2663 

.2626 

Mean 
1  oor. 
rected 

0. 

10. 

Mean.  aete. 

Inch. 

Inch. 

Inch.  ,  Inch. 

). 

0. 

0.    0. 

.0044 

.0055 

.0088 

.0036 

.0128 

.0160 

.0137 

.0132 

.0160 

.0181 

.0174 

.0168 

.0197 

.0220 

.0208 

.0202 

.0286 

.0258 

.0247 

.0240 

.0270 

.0298 

.0285  .02771 

.0816 

.0347 

.0328 

.0819 

.0800 

.0385 

.0371 

.0861 

.0896 

.0480 

.0414 

.0408 

.04A1 

.0475 

.0458 

.0447 

.0490 

.0581 

.0504 

.0498 

.0580 

.0677 

.0551 

.0540 

.0583 

.0681 

.0597 

.0586 

.0626 

.0680 

.0648 

.0637 

.0674 

.0720 

.0691 

.0680 

.0728 

.0766 

.0744 

.0733 

.0770 

.0817 

.0791 

.0779 

.0820 

.0865 

.0844 

.0832 

.0872 

.0081 

.0695 

.0883 

.0922 

.0962 

.0944 

.0032 

.0970 

.1027 

.0996 

.0986 

.1018 

.1086 

.1053 

.1041 

.1061 

.1134 

.1108 

.1090 

.1126 

.1180 

.1152 

.1139 

.1181 

.1240 

.1207 

.1194 

.1225 

.1290 

.1258 

.1245 

.1279 

.1387 

.1810 

.1297 

.1831 

.1889 

.1368 

.1349 

.1885 

.1447 

.1416 

.1402 

.1440 

.1506 

.1471 

.1457 

.1486 

.1566 

.1520 

.1506 

.1586 

.1615 

.1574 

.1660 

.1585 

.1660 

.1623 

.1609 

.1684 

.1713 

.1673 

.1669 

.1685 

.1765 

.1726 

.1711 

.1740 

.1816 

.1775 

.1761 

.1780 

.1870 

.1824 

.1810 

.1834 

.1911 

.1872 

.1858 

.1876 

.1960 

.1919 

.1906 

.1928 

.2009 

.1969 

.1965 

.1970 

.8065 

.9016 

.2002 

.2018 

.2092 

.9060 

.2046 

.9056 

.2185 

.2104 

.2090 

.2096 

.2183 

.2145 

.2131 

.2140 

.2222 

.2186 

.2172 

.2181 

.2260 

.2226 

.2212 

.2224 

.2298 

.2263 

.2249 

.2256 

.2835 

.2302 

.8288 

.2291 

.2369 

.2387 

.8323 

.2331 

.2407 

.2375 

.2362 

.2365 

.2446 

.2409 

.2396 

.2400 

.2480 

.2443 

.2430 

.2485 

.2511 

.2476 

.2463 

.2465 

.2541 

.2506 

.2492 

.2497 

.2575 

.2587 

.2524 

.2526 

.2605 

.2567 

.2554 

.2552 

.2635 

.9598 

.2685 

.2581 

.2660 

.2625 

.2612 

H.  Doc.  131- 


-16 


-242  COPPER  CYLINDERS  FOR   PRESSURE   GAUGES. 

Copper  ojfUnders  far  pr6$9Hre  gaugeB^-^onUimed. 


Load  per 

Total 

compression. 

sqoars 
Inchon 

Hean 

crusher 

cor- 

gauge 

rected 

Aequare 
inch 

1. 

2. 

8. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Mean. 

sets. 

are*. 

Pounds, 

Inch. 

Inch, 

Ineh. 

Inch, 

Inch, 

Ineh. 

Ineh. 

Ineh. 

Inch. 

Inch. 

Ineh. 

1 
Ineh., 

60,000 

.2636 

.2667 

.2596 

.2670 

.2702 

.2617 

.2096 

.2648 

.2612 

.2088 

.2652 

.2639 

•7.000 

.2865 

.2688 

.2629 

.2700 

.2727 

.2640 

.2718 

.2870 

.2686 

.2715 

.2678 

.2865 

68,000 

.2690 

.2710 

.2646 

.2780 

.2748 

.9066 

.2746 

.2702 

.2600 

.2780 

.2703 

.2691 

0B,OOO 

.2715 

.2784 

.2674 

.2748 

.2774 

.2698 

.2770 

.2726 

.2090 

.2705 

.2729 

.2717 

70,000 

.2740 

.2758 

.2705 

.2770 

.2800 

.2715 

.2799 

.2750 

.2714 

.2788 

.2754 

.2742 

71,000 

.2767 

.2785 

.2728 

.2797 

.2821 

.2740 

.2815 

.2775 

.2789 

.2815 

.2778 

.2766 

72,000 

.2787 

.2808 

.2748 

.2820 

.2845 

.2766 

.2841 

.2798 

.2762 

.2840 

.2801 

.2789 

78,000 

.2811 

.2882 

.2772 

.2844 

.2870 

.2790 

.2864 

.2820 

.2781 

.2860 

.2824 

.2812 

74,000 

.2885 

.2856 

.2793 

.2867 

.2891 

.2812 

.2890 

.2840 

.2800 

.2879 

.2847 

.2835 

7S.000 

.2857 

.2878 

.2819 

.2889 

.2914 

.2884 

.2910 

.2868 

.2880 

.2900 

.2871 

.2859 

76,000 

.2879 

.2900 

.2840 

.2911 

.2984 

.2857 

.2931 

.2890 

.2851 

.2927 

.2892 

.2880 

77,000' 

.2887 

.2920 

.2867 

.2936 

.2956 

.2875 

.2951 

.2900 

.2874 

.2940 

.2912 

.2900 

78,000 

.2920 

.2938 

.2882 

.2964 

.2975 

.2900 

.2970 

.2930 

.2895 

.2900 

.2988 

.2921 

79,000 

.2941 

.2962 

.2904 

.2971 

.2994 

.2909 

.2993 

.2955 

.2913 

.2960 

.2953 

.2941 

80,000 

.2962 

.2979 

.2927 

.2995 

.3015 

.2936 

.3010 

.2970 

.2940 

.3006 

.2974 

.2962 

81,000 

.2975 

.2998 

.2940 

.8010 

.8030 

.2967 

.3029 

.2990 

.2960 

.3025 

.2991 

.2979 

82,000 

.2995 

.3019 

:2962 

.3082 

.3052 

.2978 

.8049 

.8007 

.2977 

.3046 

.3012 

.8000 

83,000 

.8016 

.3087 

.2980 

.3048 

.3071 

.2998 

.8066 

.8025 

.2994 

.3065 

.3080 

.8018 

84,000 

.3033 

.8055 

.3000 

.3066 

.3090 

.3011 

.3085 

.3016 

.3014 

.3081 

.3048 

.8038 

86,000 

.3050 

.8074 

.3015 

.8084 

.3108 

.3029 

.8106 

.3061 

.3034 

.3100 

.8066 

.8056 

86,000 

.3070 

.3090 

.8083 

.3100 

.8125 

.3048 

.8121 

.3080 

.3049 

.3116 

.3083 

.8073 

87,000 

.3085 

.8106 

.8060 

.3116 

.8141 

.3065 

.3136 

.3100 

.8003 

.3183 

.3099 

.3089 

88,000 

.3100 

.8125 

.3069 

.3185 

.8160 

.3080 

.3154 

.8114 

.3081 

.3148 

.8117 

.8107 

80,000 

.3118 

.8141 

.3087 

.8152 

.3174 

.8096 

.8169 

.3129 

.3100 

.3175 

.3134 

.3124 

90,000 

.3184 

.8160 

.3104 

.3169 

.3192 

.3115 

.3186 

.3150 

.3U9 

.3184 

.8151 

.8141 

91,000 

.8146 

.3171 

.3140 

.3188 

.8208 

.3130 

.3201 

.3163 

.3184 

.8196 

.3168 

.8158 

92,000 

.3164 

.3190 

.3155 

.3204 

.8223 

.3148 

.3219 

.8176 

.3158 

.3210 

.3184 

.3175 

98,000 

.3180 

.3204 

.3160 

.3215 

.8237 

.3165 

.3230 

.3194 

.3108 

.3225 

.3197 

.3188 

94,000 

.3191 

.3220 

.8170 

.3281 

.3251 

.3176 

.3242 

.8207 

.8170 

.3240 

.3210 

.3201 

95.000 

.8209 

.3235 

.3181 

.82U 

.3265 

.3190 

.3256 

.3225 

.3181 

.3257 

.8224 

.3215 

96.000 

.3225 

.3246 

.3194 

.3259 

.3283 

.3208 

.3271 

.3286 

.8207 

.3266 

.3239 

.8230 

97,000 

.3235 

.3262 

.3210 

.3272 

.3297 

.3220 

.3286 

.3250 

.3221 

.3282 

.3253 

.8244 

98,000 

.8248 

.3274 

.3225 

.3288 

.3306 

,3235 

.3299 

.3264 

.8284 

.3298 

.8267 

.3258 

99.000 

.3262 

.3290 

.8240 

.3300 

.3321 

!3246 

.8810 

.32^/8 

.3249 

.3307 

.3280 

.8271 

100,000 

.3275 

.3300 

.3251 

.3316 

.3333 

.3260 

.3826 

.32V1 

.3204 

.3825 

.3294 

.3285 

COPPER  CYLINDERS  FOR  PRESSURE   GAUGES.  243 

Mean  compression  of  ten  copper  cylinders  from  lot  of  metal  purchased 
at  Frankford  Arsenal  in  April,  1895. 
,  TaUe  for  use  with  crusher  gauge  ^V  square  inch  area. 

Mean  dimensions  of  coppers:  Length, '^4995;  diameter, ''.2054. 

[Table  {prepared  July  31. 1895.] 


LwMlp«r 

Total  oompresaion. 

iat  h  on 

Mean 

ortuiiiur 

cor- 

g^nge^ 

rected 

T3r 

area. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Mean. 

acts. 

' 

Fatimit. 

Inch, 

Inch. 

Inch. 

Inch, 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

■A, we 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

a,\^ 

.0002 

.0003 

.0003 

.0002 

.0004 

.0008 

.0004 

.0002 

.0004 

.0008 

.0003 

.0008 

H.OtKl 

.0006 

.0006 

.0007 

.0008 

.0006 

.0006 

.0009 

.0004 

.0008 

.0006 

.0006 

.0005 

lojtoo 

.0007 

.0009 

.0009 

.0005 

.0008 

.0007 

.0013 

.0007 

.0011 

.0009 

.0008 

.0007 

11.000 

.0008 

.0013 

.0012 

.0007 

.0000 

.0009 

.0018 

.0008 

.0016 

.0010 

.0011 

.0010 

12,  tK* 

.0010 

.0021 

.0015 

.0020 

.0012 

.0014 

.0025 

.0010 

.0023 

.0014 

.0016 

.0015 

13.  000 

.0015 

.0039 

.0023 

.0035 

.0020 

.0028 

.0040 

.0022 

.0084 

.0030 

.0029 

.0028 

14,01KI 

.0031 

.0064 

.0086 

.0059 

.0085 

.0044 

.0055 

.0038 

.0049 

.0044 

.0044 

.0042 

m.ooa 

.0045 

.0072 

.0051 

.0070 

.0052 

.0064 

.0071 

.0066 

.0064 

.0063 

.0061 

.0059 

ltt,W(l 

.0060 

.0090 

.0074 

.0066 

.0068 

.0061 

.0090 

.0074 

.0086 

.0080 

.0079 

.0076 

17,000 

.0076 

.0104 

.0091 

.0107 

.0085 

.0097 

.0109 

.0098 

.0102 

.0097 

.0096 

.0092 

18,000 

.0096 

.0128 

.0110 

.0122 

.0104 

.0119 

.0130 

.0114 

.0120 

.0115 

.0116 

.0112 

11».  ^N»0 

.0112 

.0143 

.0128 

.0145 

.0124 

.0135 

.0148 

.0125 

.0189 

.0182 

.0133 

.0129 

20,000 

.0133 

.0164 

.0148 

.0160 

.0146 

.0152 

.0165 

.0150 

.0168 

.0155 

.0154 

.0140 

21.000 

.0153 

.0182 

.0166 

.0183 

.0160 

.0178 

.0184 

.0168 

.0176 

.0170 

.0172 

.0167 

22,000 

.0171 

.0200 

.0183 

.0202 

.0179 

.0193 

.0204 

.0182 

.0200 

.0190 

.0190 

.0185 

23,000 

.0189 

.0220 

.0202 

.0229 

.0200 

.0212 

.0225 

.0206 

.0215 

.0216 

.0211 

.0205 

24,000 

.0209 

.0244 

.0225 

.0249 

.0216 

.0238 

.0244 

.0228 

.0287 

.0235 

.0282 

.0226 

25,000 

.0230 

.0260 

.0239 

.0264 

.0243 

.0256 

.0265 

.0246 

.0258 

.0248 

.0251 

.0244 

26,000 

.0250 

.0281 

.0263 

.0283 

.0256 

.0274 

.0289 

.0265 

.0278 

.0275 

.0271 

.0264 

27,000 

.0269 

.0806 

.0284 

.0314 

.0281 

.0300 

.0307 

.0284 

.0300 

.0297 

.0294 

.0286 

28,000 

.0288 

.0325 

.0808 

.0828 

.0298 

.0318 

.0833 

.0306 

.0821 

.0810 

.0318 

.0305 

20,000 

.0818 

.0847 

.0329 

.0349 

.0320 

.0842 

.0654 

.0828 

.0885 

.0345 

.0836 

.0327 

30,000 

.0324 

.0370 

.0355 

.0877 

.0345 

.0366 

.0380 

.0340 

.0856 

.0867 

.0859 

.0350 

31,000 

.0855 

.0390 

.0370 

.0394 

.0374 

.0380 

.0394 

.0370 

.0380 

.0381 

.0879 

.0869 

82,000 

.0384 

.0424 

.0889 

.0416 

.0389 

.0402 

.0416 

.0894 

.0408 

.0402 

.0402 

.0398 

88,000 

.0402 

.0489 

.0420 

.0440 

.0415 

.0435 

.0439 

.0419 

.0421 

.0424 

.0425 

.0415 

34.000 

.0428 

.0464 

.0444 

.0465 

.0429 

.0447 

.0461 

.0444 

.0460 

.0446 

.0448 

.0437 

85,000 

.0450 

.0480 

.0461 

.0484 

.0453 

.0479 

.0489 

.0469 

.0472 

.0466 

.0470 

.0459 

30,000 

.0472 

.0510 

.0485 

.0606 

.0476 

.0494 

.0510 

.0485 

.0495 

.0499 

.0483 

.0482 

87,000 

.0487 

.0528 

.0607 

.0691 

.0497 

.0619 

.0582 

.0602 

.0516 

.0517 

.0514 

.0508 

38,000 

.0613 

.0551 

.0525 

.0550 

.0625 

.0646 

.0555 

.0682 

.0547 

.0541 

.0588 

.0627 

39,000 

.0537 

.0674 

.0556 

.0569 

.0639 

.0662 

.0579 

.0655 

.0574 

.0565 

.0561 

.0550 

40,000 

.0556 

.0596 

.0566 

.0697 

.0664 

.0588 

.0599 

.0578 

.0588 

.0585 

.0581 

.0570 

41,000 

.0586 

.0626 

.0698 

.0610 

.0689 

.0613 

.0624 

.0599 

.0610 

.0611 

.0607 

.0506 

42,000 

.0605 

.0646 

.0621 

.0654 

.0615 

.0680 

.0661 

.0630 

.0641 

.0637 

.0688 

.0622 

43,000 

.0628 

.0670 

.0650 

.0670 

.0688 

.0655 

.0671 

.0652 

.0657 

.0655 

.0655 

.0644 

44,000 

.0646 

.0607 

.0667 

.0690 

.0659 

.0676 

.0693 

.0667 

.0682 

.0674 

.0675 

.0664 

45,000 

.0678 

.0714 

.0689 

.0726 

.0681 

.0702 

.0719 

.0688 

.0710 

.0710 

.0702 

.0691 

40,000 

.0698 

.0740 

.0720 

.0789 

.0780 

.0732 

.0748 

.0720 

.0729 

.0729 

.0728 

.0717 

47,000 

.0725 

.0762 

.0785 

.0770 

.0740 

.0754 

.0766 

.0749 

.0789 

.0753 

.0751 

.0739 

48,000 

.0751 

.0791 

.0759 

.0790 

.0758 

.0775 

.0791 

.0768 

.0778 

.0781 

.0773 

.0761 

48.000 

.0785 

.0816 

.0795 

.0817 

.0781 

.0798 

.0616 

.0783 

.0800 

.0804 

.0799 

.0787 

50,000 

.0799 

.0688 

.0816 

.0885 

.0800 

.0818 

.0689 

.0815 

.0881 

.0826 

.0622 

.0610 

51,000 

.0823 

.0859 

.0836 

.0662 

.0828 

.0848 

.0868 

.0841 

.0856 

.0854 

.0847 

.0835 

52,000 

.0837 

.0686 

.0864 

.0685 

.0650 

.0669 

.0885 

.0607 

.0680 

.0875 

.0869 

.0857 

58,000 

.0861 

.0920 

.0690 

.0913 

.0871 

.0690 

.0910 

.0880 

.0900 

.0693 

.0898 

.0881 

54,000 

.0886 

.0941 

.0910 

.0986 

.0918 

.0988 

.0918 

.0930 

.0919 

.0921 

.0009 

55,000 

.0920 

.0971 

.0938 

.0961 

;0920 

.0945 

.0956 

.0932 

.0946 

.0036 

.0942 

.0980 

56,000 

.0940 

.0988 

.0969 

.0982 

.0950 

.0968 

.0098 

.0951 

.0970 

.0968 

.0968 

.0956 

57,000 

.0963 

.1015 

.0983 

.1019 

.0973 

.0996 

.1006 

.0990 

.0099 

.0992 

.0998 

.0981 

58,000 

.0981 

.1084 

.1004 

.1087 

.0995 

.1019 

.1088 

.1005 

.1028 

.1024 

.1016 

.1004 

69.000 

.1018 

.1070 

.1036 

.1068 

.1015 

.1041 

.1068 

.1080 

.1055 

.1050 

.1045 

.1038 

60,000 

.1040 

.1090 

.1060 

.1096 

.1041 

.1071 

.1088 

.1060 

.1074 

.1073 

.1070 

.1067 

61,000 

.1060 

.1108 

.1080 

.1107 

.1070 

.1088 

.1108 

.1088 

.1100 

.1094 

.1090 

.1077 

62,000 

.1085 

.1180 

.1105 

.1130 

.1005 

.1120 

.1136 

.1107 

.1125 

.1125 

.1116 

.1103 

63,000 

.1109 

.1160 

.1130 

.1168 

.1121 

.1145 

.1159 

.1141 

.1145 

.1142 

.1142 

.1129 

64,000 

.1130 

.1189 

.1150 

.1195 

.1147 

.1164 

.1180 

.U69 

.1170 

.1172 

.1167 

.1154 

66,000 

.1150 

.1211 

.1181 

.1213 

.1163 

.1191 

.1210 

.1188 

.1194 

.1198 

.1191 

.1178 

66,000 

.1181 

.1240 

.1206 

.1238 

.1186 

.1215 

.1280 

.1210 

.1224 

.1220 

.1215 

.1202 

67.000 

.1203 

.1272 

.1230 

.1260 

.1220 

.1242 

.1258 

.1285 

.1250 

.1240 

.1240 

.1227 

68,000 

.1225 

.1289 

.1257 

.1281 

.1240 

.1266 

.1280 

.1260 

.1266 

.1265 

.1268 

.1250 

69,000 

.1261 

.1811 

.1201 

.1311 

.1261 

.1292 

.1806 

.1290 

.1295 

.1286 

.1290 

.1276 

70,000 

.1283 

.1840 

.1808 

.1336 

.1284 

.1320 

.1828 

.1811 

.1321 

.1815 

.1316 

.1801 

71.000 

.1302 

.1858 

.1330 

.1364 

.1306 

.1334 

.1355 

.1386 

.1343 

.1341 

.1837 

.1323 
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COPPER  CYLINDERS  FOR  PRESSURE  GAUGES. 

Copper  cffUnders  for  pressure  gaugee — Continued. 


Load  per 

square 

Mean 

inch  on 

crusher 

cor- 

gftuge^ 

rected 

square 
Inch 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

MfMX. 

seu. 

area. 

Pound§. 

Inch. 

Inch, 

Inch. 

Inch. 

iMk. 

Inch, 

Inch. 

Inch: 

Ineh. 

Ineh. 

Ineh. 

Ineh. 

72,000 

.1329 

.1385 

.1355 

.1384 

.1836 

.1365 

.1379 

.1355 

.1865 

.1874 

.1863 

.1349 

73,000 

.1345 

.1415 

.1381 

.1405 

.1366 

.1388 

.1400 

.1395 

.1395 

.1394 

.1887 

.1373 

74,000 

.1365 

.1440 

.1403 

.1433 

.1885 

.1406 

.1427 

.1415 

.1411 

.1410 

.1409 

.1390 

75.000 

.1895 

.1460 

.1428 

.1457 

.1410 

.1441 

.1454 

.1429 

.1450 

.1445 

.1487 

.1428 

76.000 

.1420 

.1481 

.1456 

.1480 

.1430 

.1454 

.1475 

.1452 

.1468 

.1465 

.1458 

.1444 

77,000 

.1440 

.1508 

.1478 

.1503 

.1448 

.1480 

.1496 

.1491 

.1486 

.1490 

.1482 

.1468 

78,000 

.1465 

.1532 

.1500 

.1530 

.1488 

.1514 

.1526 

.1510 

.1510 

.1517 

.1509 

.1495 

70,000 

.1495 

.1560 

.1529 

.1546 

.1409 

.1532 

.1546 

.1582 

.1587 

.1540 

.1532 

.1518 

80,000 

.1511 

.1581 

.1545 

.1570 

.1515 

.1552 

.1568 

.1548 

.1565 

.1557 

.1551 

.1537 

81,000 

.1588 

.1606 

.1565 

.1605 

.1541 

.1569 

.1507 

.1670 

.1584 

.1575 

.1575 

.1561 

82,000 

.1554 

.1628 

.1586 

.1629 

.1564 

.1598 

.1626 

.1690 

.1609 

.1605 

.1598 

.1584 

88,000 

.1573 

.1640 

.  1612 

.1643 

.1587 

.1620 

.1638 

.1608 

.1625 

.1630 

.1610 

.1605 

84,000 

.1602 

.1671 

.1635 

.1665 

.1606 

.1647 

.1660 

.1631 

.1651 

.1654 

.1642 

.1628 

85,000 

.1680 

.1700 

.1658 

.1693 

.1638 

.1664 

.1685 

.1660 

.1669 

.1668 

.1664 

.1660 

86,000 

.1643 

,1775 

.1685 

.1707 

.1650 

.1695 

.1702 

.1679 

.1696 

.1685 

.1692 

.1678 

87,000 

.1665 

.1743 

.1706 

.1730 

.1669 

.1713 

.1730 

.1705 

.1716 

.1720 

.1710 

.1686 

88,000 

.1687 

.1768 

.1730 

.1758 

.1690 

.1734 

.1749 

.1727 

.1738 

.1783 

.1731 

.1717 

89.000 

.1711 

.1784 

.1748 

.1779 

.1716 

.1755 

.1766 

.1744 

.1765 

.1752 

.1752 

.1738 

90,000 

.1728 

.1806 

.1772 

.1805 

.1785 

.1775 

.1795 

.1760 

.1795 

.1789 

.1777 

.1763 

91,000 

.1750 

.1828 

.1793 

.1819 

.1755 

.1805 

.1815 

.1784 

.1810 

.1806 

.1796 

.1782 

92,000 

.1764 

.1855 

.1813 

.1840 

.1771 

.1820 

.1832 

.1804 

.1824 

.1819 

.1814 

.1800 

93,000 

.1785 

.1875 

.1835 

.1861 

.1791 

.1848 

.1868 

.1830 

.1846 

.1838 

.1838 

.1824 

94,000 

.1810 

.1881 

.I860 

.1883 

.1814 

.1862 

.1885 

.1850 

.1862 

.1864 

.1858 

.1844 

95,000 

.1880 

.1910 

.1880 

.1898 

.1840 

.1880 

.1903 

.1869 

.1884 

.1875 

.1878 

.1864 

96,000 

.1852 

.1929 

.1884 

.1919 

.1857 

.1904 

.1920 

.1891 

.1904 

.1898 

.1897 

.1883 

97,000 

.1863 

.1947 

.1920 

.1938 

.1873 

.1821 

.1939 

.1911 

.1932 

.1920 

.1916 

.1902 

96,000 

.1880 

.1968 

.1936 

.1965 

.1891 

.1942 

.1953 

.1932 

.1949 

.1985 

.1835 

.1921 

99,000 

.1898 

.1985 

.1958 

.1976 

.1908 

.1955 

.1969 

.1953 

.1967 

.1959 

.1853 

.1939 

100,000 

.ym 

.^ 

.1974 

.1993 

.1931 

.1880 

.1990 

.1972 

.1988 

.1888 

.1974 

.1960 
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BIVETED  JOINTS.  247 

EIVETEI)  J0IHT8. 

These  joints  were  prepared  and  eontributed  for  testing  by  Edward 
Kendall  &  Sons,  Uambridgeport,  Mass. 

The  tests  were  made  under  ordinary  atmospheric  conditions  of  tem« 
peratnre  excepting  joint  No.  8508,  which  was  tested  hot,  at  the  tempera- 
tare  of  about  410O  F. 

The  heating  of  this  joint  was  done  by  means  of  gas-burners  arranged 
below  the  8i>ecimen,  which  latter  was  protected  by  a  sheet-iron  muffle 
on  the  underside.  The  upper  surface  of  the  joint  was  covered  with 
dr^ashes  to  prevent  rapid  loss  of  heat  by  radiation. 

The  temperature  was  measured  by  means  of  a  mercurial  thermometer 
immersed  in  the  oil  pocket  drilled  in  one  of  the  rivets  of  an  inside  row. 
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RIVETED  JOINTS. 


Steel  Plate  Eepbesentikg  Mbtal  Used  in  Biybted  Joints 
Kos.  9374,  »375,  9376,  9377,  9436,  and  9437. 

No.  9438. 


V 

J 

-r 

7SS6 

>< 

'^SSl 

^ 

« 

rj33 

I 

rS26 

'(- 

M' 

A 

1 

Brand  on  plate,  ^^OoatsviUe,  Pa.,  Fire  box  55,000." 
Sectional  area,  8.75  square  inches. 
Ganged  length,  30". 


Applied  loAda. 


ToUL 


Pounds. 
8,750 
48,750 
87,600 
181,280 
175,000 
218, 750 
227,500 
2:Mi,  250 
245,000 
268,750 
262,500 
271,250 
280,000 
288,750 
297.500 
2106,250 
315,000 
323,750 
332,500 
341.260 
350,000 
858,750 
367,500 
876, 250 
385,000 
803,750 
402, 500 
411,250 
420,000 
428,750 
487,500 
446,250 
455,000 
463,750 
472,500 
481,250 
400,000 
496,750 
507,500 
522,200 


Persmiare 
incn. 


Elongation. 


Pounds. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
26.000 
27,000 
28,000 
29,000 
80,000 
81,000 
32,000 
83,000 
84,000 
85,000 
86,000 
87,000 
^  38,000 
80,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,400 
40,000 
60,000 
51,000 
62,000 
53,000 
64,000 
55,000 
66,000 
67,000 
68,000 
50,680 


In  ganged  length. 


Set. 


Inehet. 
0. 

.0069 
.0114 
.0169 
.0223 
.0278  I 
.0289 
.0301 
.0313 
.0327 
.0389 
.0354 
.0373 
.0406 
.0474 
.11 
.53 
.57 
.61 
.66 
.71 
.77 


Inch, 

0. 

.0010 
.0010 
.0010 
.0010 
.0016 


.0030 


Bemarke. 


Initial  load. 


Elastic  limit. 


Scale  starts  off  plate. 


Tensile  strength. 


Elongation  in  30  inches,  4".63  =  15.4  per  cent. 
Elongation  of  5  inch  sections:  ".68,  ".78,  ".81,  ".78,  ".79,  ".79. 
Minimum  width  of  plate  after  the  test,  15".05. 
Plate  tore  apart,  the  fracture  beginning  at  the  neck  and  gradually 
extending  across  its  width.    Appearance  silky,  slightly  lamellar. 
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Steel  Plate  Eepbesbnting  Metal  Used  in  Biveted  Joints 
Nos,  8506  TO  8610,  Inolusive. 


No.  8505. 


48r 


"f 

V 

J 

»A? 

t 

'!493 

> 

« 
« 

1 

%a8 

1 

'!500 

r 

le" 

\f 

Sectional  area,  7.43  square  inches. 
Ganged  length,  15^^ 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

PersqoAre 
inch. 

Blongation. 

Set. 
0. 

Potmdf. 
7,480 
37,150 
74,300 
111,450 
148,600 
185,750 
193,180 
200,610 
206,040 
215, 470 
222,900 
280,830 
237,760 
245,190 
252,620 
260.060 
267,480 
274,910 
282.840 
289.770 
297,200 
304,630 
812,060 
319,490 
326,920 
334.350 
341,780 
849,210 
356,640 
364,070 
371,500 
378,930 
386.360 
393,790 
401,220 
408,650 
416,080 
42?,  510 
430,940 
488,370 
445,800 
449,900 

PotMUit. 

1,000 
5,000 
10,000 
15.000 
30,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
83,000 
34,000 
85,000 
36,000 
87,000 
88,000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
61,000 
52,000 
58,000 
64,000 
56.000 
56.000 
67.000 
58,000 
59,000 
60.000 
60.550 

InehM. 

0. 

.0021 
.0044 
.0066 
.0091 
.0116 
.0119 
.0127 
.0182 
.0136 
.0142 
.0146 
.0150 
.0155 
.0160 
.0185 
.18 
.26 
.28 
.30 
.82 
.85 
.86 
.88 
.41 
.45 
.49 
.53 
.57 
.61 
.66 
.71 
.77 
.82 
.91 

1.01 

1.11 

1.26 

1.41 

1.62 

1.89 

2  2S 

Initial  load. 
Elastio  limit. 

Tensile  strength. 

.0008 

.0000 

.0016 

Elongation  in  15  inches,  2'^43=16.2  per  cent. 

Elongation  of  inch  sections:  ".19,  ".18,  ".16,  ".16,  ".18,  ".17,  ".17, 
".17,  ".19,  ",18,  ".16,  ".16,  ".16,  ".11,  ".10. 
Minimum  width  after  fracture,  13".96. 
Fractured  at  the  neck.    Appearance  silky,  lamellar. 
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BIVETED  JOINTS. 


Steel  Pulte  BEPBESEKTiNa  Metal  Used  in  Biyeted  Joints 

Fob,  8516  AND  8516. 

No.  8617. 


y- 


yi<=   'W    ^^==s\. 


Sectional  area,  2''.015  x  '^466as.937  square  inch. 
Elastic  limit,  32,950  poand8s36,160  pounds  per  square  inch. 
Tensile  strength,  66,120  ponnd8=69,890  pounds  per  square  inch. 
Elongation  in  10  inches,  3".06=30.6  per  cent. 
Elongation  of  inch  sections:  ''.23,  ''.27,  ".72»,  ".39,  ".27,  ".25,  ".24, 
".24,  ".24,  ".21. 
Area  at  fracture,  1".47  x  ".30=.441  square  inch. 
Contraction  of  area,  52.9  per  cent. 
Appearance  of  fracture,  silky. 


i7ro,:^^74/ 


e/ 
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Fo.  0374. 


laieftof  plate square  inohee..  7.17 

lletfiectioiialsreaof  plate do 5.18 

Bearing  surface  of  rivets do....  S.48 

Shearing  area  of  rivets do 4.8^ 

Gauged  length,  20^'. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  M  aare 
inon. 

Elongation. 

Set. 

Potcndff. 

7,170 

14,840 

21,510 

28,680 

35,860 

43,020 

50,190 

67,860 

64.580 

71,700 

7,170 

14,840 

21,510 

28,680 

85,850 

48,020 

50,100 

57.360 

64,680 

71,700 

78,870 

86,040 

93, 210 

100,380 

107,660 

114,720 

121.800 

129,060 

136.230 

143,400 

160,570 

157,740 

164,910 

172.080 

179,250 

186,420 

198,500 

200,760 

201,700 

Poundt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 

10,000 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7.000 
8,000 
9,000 

10,000 

iilooo 

12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
26.000 
2:. 000 
28,000 
28,130 

Inch, 

0. 

.0009 
.0021 
.0082 
.0048 
.0065 
.0088 
.0104 
.0128 
.0161 

IfUh. 

0. 

Initial  load. 

Scale  starts  off  two  rivet  heads. 

Scale  sUrU  off  plate  in  Ticinitj  of  riveU. 
Tensile  strength. 

.0008 

.0056 
.0055 

.0068 

.0074 

.0085 

.0006 

.0108 

.0121 

.0186 

.0150 

.0165 

.0191 

.0223 

.0260 

.0301 

.0861 

.0459 

.0664 

.07 

.09 

.11 

.12 

.18. 

.15 

.17 

.21 

.24 

.29 

.36 

.0175 

Sheared  the.  rivets. 

Elongation  of  rivet  ^{S^^-::::::/--::  "-^ 

Maximum  9tre$9  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  28. 130 

Tension  on  net  section  of  plate do....  38.940 

Compression  on  bearing  surfEbce  of  rivets do 67.960 

Shearing  on  rivets do 41.760 

Efficiency  of  joint,  47.1  per  cent. 
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No.  9377. 

Gross  sectional  area  of  plate square  inches.. 

Net  sectional  area  of  plate do 

Bearing  surface  of  rivets j do 

Shearing  area  of  rivets do.... 

Gauged  length,  20". 


14.44 

12.44 

6.02 

13.80 


AppUed  loads. 

In  gauged  length. 

Remarks. 

TotaL 

PerMuar* 
inca. 

Elongation. 

Set. 

Pounds. 
14,440 
28,880 
43,820 
57,760 
72.200 
86,640 
101,080 
115, 520 
129,960 
144,400 
158,840 
173.280 
187.720 
302,160 
216,600 
231.040 
245,480 
269.920 
274.360 
288,800 

317^  680 
332,120 
346,560 
361,000 
376,440 
389,880 
404,820 
418,760 
433,200 
447,640 
462.080 
476,520 
490.800 

Pounds, 

1,000 

2.000 

3,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

.13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 

31,000 

32.000 

83,000 

33,990 

Ineh. 

0. 

.0007 
.0016 
.0027 
.0041 
.0069 
.0078 
.0096 
.0116 
.0186 
.0160 
.0186 
.0205 
.0227 
.0250 
.0280 
.0306 
.0339 
.0366 
.0400 
.0465 
.0634 
.06 
.07 
.09 
.11 
.13 
.16 
.18 
.22 
.27 
.33 
.45 

Inch, 
0. 

Initial  load. 

Scale  starts  off  rivet  heads,  outside  row. 

Scale  starts  off  plate. 
Tensile  strength. 

.0014 

.0066 

.0122 

.0211 

Sheared  oatside  row  of  rivets  in  plate  A,  and  tore  ont  plate  in  front 
of  rivet  holes  at  inside  row. 
Oatside  row  of  rivet  holes  elongated  ".09. 

Maximum  Biress  on  joint. 

Tension  on  gross  section  of  plate . . . .  ^ pounds  per  sqnare  inch ...  93, 900 

Tension  on  net  section  of  plate do 39,450 

Compression  on  bearing  surface  of  rivets do SI,  530 

Shearing  on  rivets do 35,560 

Efficiency  of  joint,  57.0  per  cent. 
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No.  8507. 

GroM  sectional  area  of  plate sqnare  inches..    4.91 

Net  sectional  area  of  piate do....    3.9^ 

Bearing  Burface  of  rivets do —    4.14 

Shearing  area  of  rivets do 11.04 

Ganged  length,  20''. 


Applied  loads. 


Total. 


PottfuU. 

4,910 

9,820 

14,730 

19,640 

24,S50 

29,4«0 

84,370 

89,280 

44,190 

49,100 

54,010 

58,920 

88,880 

68,740 

78,650 

78,660 

83,470 

88,880 

93,290 

98,200 

108,110 

108,020 

113,980 

117,840 

122,760 

127,660 

182,570 

187,480 

142.890 

147,800 

152,210 

197,120 

162,080 

166,940 

171,860 

176,760 

181, 670 

186,680 

191,490 

196,400 

201,810 

206,220 

211, 180 

216,040 

220,960 

225,860 

230,770 

285,680 

240,590 

246,500 

248,200 


Per  Maaare 
incn. 


In  ganged  length. 


Elongation, 


Pounds. 
1.000 
2,000 
8,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
18.000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
28,000 
24,000 
26,000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
82,000 
88,000 
84,000 
85,000 
86,000 
87,000 
88,000 
89.000 
40,000 
41.000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
50,000 
60,560 


Inch. 

0. 

.0002 
.0005 
.0010 
.0016 
.0021 
.0028 
.0087 
.0048 
.0060 
.0072 
.0089 
.0100 
.0116 
.0127 
.0141 
.0166 
.0165 
.0179 
.0190 
.0206 
.0218 
.0280 
.0245 
.0260 
.0290 
.0811 
.0822 
.0348 
.0876 
.0489 
.0495 
.06 
.07 
.09 
.14 
.20 
.28 
.26 
.29 
.82 
.86 
.40 
.44 
.49 
.53 
.60 
.66 
.74 
.84 
.92 


Set. 


Inch, 
0. 


.0018 


.0053 


.0072 


.0101 


.0168 


Remarks. 


Initial  load. 


Scale  starts  off  plate. 


Tensile  strength. 


Scale  dH  not  start  ofif  rivet  heads. 
Fractured  plate  across  first  row  of  rivet  holes. 


Maximum  8treB8  on  joint. 

Tension  on  gross  section  of  plate ponpds  per  square  inch..  50,560 

•Tension  on  net  section  of  plate do 62,200 

Compression  on  bearing  surface  of  rivets do....  68,950 

Shearing  on  rivets ....do 22,4^ 

Efficiency  of  joint,  83.5  per  cent.  , 
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No.  8606. 

Gross  aeotional  area  of  plate square  inches.. 

Net  sectional  area  of  plate do.... 

Bearing  surface  of  rivets do 

Shearing  area  of  rivets -. do.... 

Uaaged  length,  20''. 


6.7S 

5.  SO 

4.20 

11.04 


Applied  loads. 


TotaL 


>  Per  aqiisre 
I      inch. 


Elongatiini. 


P<mnd$. 

6,730 

13,460 

30,190 

'26,920 

88,660 

40,880 

47,110 

68,840 

60,670 

67,300 

74,080 

80,760 

87,490 

94,820 

100,960 

107,680 

114,410 

121, 140 

127,870 

184,600 

141,830 

148,060 

154,790 

161, 520 

168,260 

174.960 

181,710 

188.440 

195, 170 

201,900 

206,680 

215,860 

222,090 

228.820 

285,660 

242,280 

249,010 

256,740 

262.470 

260,200 

276,030 

282,660 

289,390 

296,120 

802,860 

309,580 

816, 810 

828,040 

827,200 


PvmndM, 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
35.000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
88,000 
84,000 
35,000 
86,000 
87.000 
88,000 
89,000 
40,000 
41,000 
42,000 
48,000 
44,000 
46,000 
46,000 
47,000 
48,000 
48,620 


In  gauged  length. 


InchiU. 

0. 

.0006 
.0008 
.0014 
.0020 
.0027 
.0034 
.0043 
.0057 
.0070 
.0088 
.0098 
.0109 
.0122 
.018S 
.0154 
.0168 
.0181 
.0190 
.0204 
.0228 
.0286 
.0262 
.0269 
.0291 
.0329 
.0350 
.0375 
.0418 
.0490 
.06 
.07 
.10 
.15 
.20 
.26 
.80 
.85 
.88 
.42 
.48 
.52 
.59 
.66 
.72 
.84 
.94 

1.06 


Set. 


Remarks. 


Inch. 
0. 


Initial  load. 


.0007 


.0039 


Scale  starts  off  rivet  heads. 


.0071 


.0099 


.0142 


0286      Scale  starts  off  plate. 


Tensile  strength. 


Sheared  one  rivet,  and  fractured  plate  across  rivet  holes  in  each  row. 

Maximum  streu  an  Joint, 

Tension  on  gross  section  of  plate pounds  per  square  inch..  48yS20 

Tension  on  net  section  of  plate do 56,410 

Compression  on  bearing  surface  of  rivets do....  77,900 

Shearing  on  rivets do....  29,640 

Efficiency  of  joint^  80.3  per  cent. 


iTyb.s'i^oe 
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No.  8515. 

Grofls  sectional  area  of  plate square  inches..  7.06 

Net  sectional  area  of  plate do 6.73 

Bearing  surface  of  rivets , do 6.17 

Shearing  area  of  rivets — do 17.26 

Gauged  length,  20". 


Applied  loads. 

In  ganged  length. 

Kemarks. 

TotaL 

PeraqnATO 
inoii. 

Elongation. 

Set. 

Poundt. 
7,060 
14,100 
21.150 
28,200 
85,250 
42,800 
49,850 
56,400 
68,450 
70,500 
77,560 
84,600 
91,660 
96,700 
105,760 
112.800 
119,860 
126,900 
188.960 
141,000 
148,060 
155,100 
162,150 
160,200 
176,250 
183,800 
190,350 
197,400 
204,450 
211,500 
218,550 
225,600 
282,650 
289,700 
246,750 
258,800 
260,850 
267,900 
274,950 
282,000 
289,050 
296,100 
808.150 
810,200 
817,250 
824,800 
881,850 
888,400 
845,450 
862,500 
859,560 
861,000 

Pound*. 
1,000 
2,000 
8.000 
4,000 
6.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
28,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
82,000 
88,000 
84,000 
35,000 
36.000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
51,000 
51,205 

Ineh. 

0. 

.0008 
.0006 
.0009 
.0014 
.0020 
.0025 

..0081 
.0087 
.0046 
.0056 
.0066 
.0077 
.0090 
.0101 
.0114 
.0124 
.0189 
.0149 
.0163 
.0176 
.0190 
.0201 
.0216 
.0282 
.0254 
.0278 
.0300 
.0385 
.0407 
.0445 
.0489 
.0610 
.0880 
.10 
.18 
.18 
.22 
.25 
.28 
.31 
.35 
.39 
.44 
.47 
.58 
.59 
.66 
.72 
.84 
.96 

Inch. 
0. 

Initialload. 

ScAle  BtarU  off  plate. 
Tensile  strength. 

.0001 

.0012 

/ 

.0042 

.0071 

.0101 

.0218 

.0649 

Fractured  plate  B  across  outside  row  of  rivet  holes,  extending  to  the 
end  rivet  of  the  second  row. 

Maximum  8tre99  an  joint 

Tension  on  gross  section  of  nlate pounds  per  square  inch..  51, 206 

Tension  on  net  section  of  plate do 63,000 

Compression  on  bearing  surface  of  rivets do-..  68,610 

Shearing  on  rivets do....  20,930 

Efficiency  of  joint,  86.5  per  cent. 
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No.  8516. 


Gross  sectional  Area  of  plat« sqnare  inches..  9.98 

Net  sectional  area  of  plate do....  8.55 

Bearing  snrfaoe  of  rivets do 6.43 

Shearing  area  of  rivets do....  17.25 

Gauged  leDgth,  20". 


AppUedlMids. 


Total. 


Poundt. 
9,«M> 
19,860 
29,790 
89,720 
49,6S0 
59,680 
60,510 
79,440 
89.870 
99,800 
109,280 
119. 160 
129.090 
189,090 
148,950 
158,880 
168,810 
178.740 
188,670 
196,600 
208.580 
218,460 
228,390 
288,320 
248,250 
258,180 
268,110 
278.040 
287,970 
297,900 
307,880 
317, 760 
827,690 
337,620 
847,550 
857,480 
867,410 
377,840 
387,270 
397,200 
407,180 
417,060 
426,090 
436,920 
446,850 
456.780 
466,710 
476,640 
486,570 
496,500 
506.430 
507,300 


Per  tquare 
incn. 


Elongation. 


Pounds. 
1.000 
3,000 
3,000 
4,000 
5.000 
6,000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22.000 
23,000 
24,000 
25,000 
96,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
83,000 
34,000 
35,000 
36,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
51,000 
51,088 


In  gmnged  length. 


Inches. 

0. 

.0003 
.0010 
.0014 
.0019 
.0025 
.0030 
.0036 
.0044 
.0054 
.0064 
.0077 
.0003 
.0110 
.0125 
.0149 
.0165 
.0179 
.0195 
.0211 
.0226 
.0241 
.0260 
.0275 
.0298 
.0327 
.0354 
.0880 
.0406 
.0445 
.0540 
.0645 
.1050 
.1620 
.18 
.23 
.26 
.31 
.34 
.37 
.41 
.47 
.52 
.57 
.64 
.71 
.80 
.86 
.97 

1.07 

1.28 


Itemarks. 


Set. 


Inch. 
0. 


Initial  load. 


.0009 


.0022 


.0056 


.0096 


.  0140      Scale  atarta  off  rivet  bead,  outaide  row 
Scale  atarta  off  plate. 


.0284 


.1349 


Tenaile  strengtli. 


Sheared  three  rivets  and  tore  plate  across  rivet  holes  in  each  row. 

Maximum  $ireB$  onjinnt. 

Tension  on  gross  section  of  plate .::...  pounds  per  sqnare  inch . .  51, 088 

Tension  on  net  section  of  plate do. ^.^59, 390 

Compression  on  bearing  surface  of  rivets do...^  78,900 

Shearing  on  rivets do....  29,410 

Efficiency  of  joint,  85.3  per  cent. 
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RIVETED   JOINTS. 

^To.  9436. 

Gross  sectional  area  of  plt^te square  inches. 

Net  sectional  area  of  plate do... 

Bearing  surface  of  rivets do. . . 

Shearing  area  of  rivets do . . . 

Gauged  lengtli,  20''. 
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14.77 

12.72 

9.74 

23.46 


Applied  loail 8.         I      In  gauged  length. 
Elougation.         Set. 


Tutal. 


Poundn. 
14, 770 
29,540 
44.810 
59.080 
73,850 
88,620 
103,300 
118,160 
132,930 
147, 700 
162. 470 
177, 240 
192, 010 
206,780 
221,550 
236,320 
251.090 
265.860 
280,680 
205.400 
310, 170 
324,940 
339. 710 
354,480 
369,250 
384,020 
H98, 790 
418,560 
428,330 
443, 100 
457, 870 
472, 640 
487, 410 
602,180 
516,960 
531,720 
546,490 
561.260 
576. 030 
590,800 
005, 570 
620.  340 
6K5, 110 
6(0, 880 
664. 65U 
67U.  420 
S94.  lUO 
700,200 


Per  ftqnare 
inch. 


J'ounds. 
1,000 
2.000 
3,000 
4,000 
5,000 
«,0O0 
7,000 
8,000 
9,000 
10,000 
11,000 
11!,  000 
13,000 
14,000 
15.000 
16.000 
17.000 
18.000 
19,000 
20.000 
21,000 
22,000 
23.000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37.000 
38,000 
39,000 
40,000 
41.000 
42,000 
43.000 
44.000 
45. 000 
4«.  000 
47.0{K) 
47, 407 


Inch. 

0. 
.0009 
.0018 
.0028 
.0038 
.0048 
.0053 
.0060 
.0074 
.0093 
.0112 
.0132 
.0152 
.0172 
.0187 
.0206 
.0219 
.02.34 
.02.50 
.0266 
.0280 
.  aSfti 
.  0322 
.0311 
.0361 
.0385 
.0412 
.0430 
.0473 
.0524 
.06 
.07 
.10 
.10 
.21 
.25 
.27 
.30 
.35 
.38 
.41 
.46 
.51 
.56 
.62 
.70 


Kduiarks. 


Inch. 

0. 


—  .0002 


—  .0005 


.0043 


Initial  load. 


.0119 


.0241 


Snapping  sounds. 
Snapping  sounds  repeated. 


Snapping  sounds. 

Scale  starts  otf  rivot  heads. 

Scale  starts  off  plates. 


Maximum  load  reached. 


Reenforce  plates  buckled,  allowing  joint  to  draw  from  the  holder 
jaws. 

Test  discontinued;  joint  not  fractuied. 

The  jdates  were  drawn  down  in  width  to  26".61,  thus  showing  a  con- 
traction of  ".39. 

Maximum  stress  on  jouit. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  47, 407 

Tension  on  net  section  of  ])late do 55,  050 

Compression  on  bearing  surface  of  rivets do 71,  890 

Shearing  on  rivets do 29,  850 

Efficiency  of  joint,  79.4  per  cent. 
H.  Doc.  131 17 
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:So.  9376. 

Gross  sectional  area  of  ))lato sqaare  inches. .  11. 22 

Net  sectional  area  of  plate do 10. 17 

Bearing  surface  of  rivets do 6. 82 

Shearing  area  of  rivets do 14. 49 

Gauged  length,  20". 


Applied  loftds. 

Total. 

Per  square 
inch. 

Pounds. 

Pounds. 

11,220 

1,000 

22.440 

2,000 

33, 660 

3,000 

44.880 

4,000 

56,100 

5,000 

67, 320 

6.000 

7H,  540 

7.000 

89,760 

8,000 

100,980 

9,000 

112. 200 

10,  000 

123. 420 

11,000 

134.  n  JO 

12,U00 

145,>-C0 

13,000 

157,  W80 

14,000 

168,  300 

15,000 

179, 520 

16,000 

190, 740 

17,000 

201,960 

18, 000 

213, 180 

19,000 

224,400 

20.  000 

235.620 

21,000 

246. 840 

22,  000 

258,060 

23, 000 

269,  280 

24,  ODO 

280.  500 

25,  000 

291. 720 

2U,  000 

302, 940 

27. 000 

314,  160 

28, 000 

325,  380 

29,000 

336,000 

30,  UOO 

347,  820 

31,000 

359. 040 

32,  000 

370,  260 

33,000 

381,480 

34, 000 

392, 700 

35.  000 

403.  920 

36.000 

415, 140 

37.000 

426.  360 

38,000 

437. 580 

39,  COO 

448,800 

40,000 

460, 020 

41,  000 

471,  240 

42,  000 

482.460 

43,  Ol'O 

493,  680 

44.1K)0 

504.  900 

45,  000 

516.  120 

46,  (100 

522, 100 

46.  530 

In  gauged  length. 


Inch. 

0. 

.0011 
.0023 
.0036 
.0050 
.0064 
.0078 
.0094 
.0111 
.0130 
.0149 
.0167 
.0185 
.0202 
.  0219 
.0236 
.0254 
.027? 
.  0291 

.0316 

.  0336 

.0355 

.  0376 

.0404 

.0440 

.0485 

.0515 

.0558 

.0600 

.06+ 

.08 

.11 

.16 

.26 

.29 

.33 

.36 

.41 

.46 

.51 

.56 

.62 

.71 

.77 

.86 

.97 


.0011 


I    .0096 


Remarks. 


Initial  load. 


.0140 


Scale  starts  ofif  rivet  heads. 


Scale  generally  started  off  the  inside  rows  of 
rivet  heads. 


.0208 


Scale  starts  off  plate. 


Tensile  Htrenjrth. 


Sheared  5  rivets  in  i)Iate  B  and  tore  out  phite  in  front  of  rivet  holes 
at  inside  row. 

{First row ".19 
Second  row,  end  holes 15 
Second  row,  middle  hole 24 


Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  sqaare  inch . .  46, 530 

Tension  on  net  section  of  plate do 51,340 

Compression  on  bearing  surface  of  rivets do 76, 650 

Shearing  on  rivets do 36, 030 

Efficiency  of  joint,  78.0  per  cent. 
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No.  9375. 

Gto8s  sectional  area  of  plate aqnare  inoheB. 

Net  sectloDal  area  of  plate do... 

Bearhijx  surface  of  rivets do. . . 

Shearing  area  of  rivets do... 

Gauged  length,  20". 


10.70 

9.63 

10.01 

24.15 


Applied  loadH. 


In  gauged  length. 


Total.       ^**^\X!^"'  .Elongation.         Set. 


iRemarks. 


Poundt. 

Pottndt. 

Inch. 

10,700 

1.000 

0. 

21, 400 

2,000 

.0010 

32,100 

3,000 

.0018 

42,800 

4,000 

.0025 

53,500 

5,000 

.0034 

64,200 

6,000 

.0042 

74.900 

7,000 

.0052 

86,600 

8,000 

.0060 

96,300 

9,000 

.0072 

107,000  1 

10,000 

.0083 

117,700  1 

11.000 

.0091 

128, 400  , 

12,  000 

.0103 

139, 100 

13. 000 

.0116 

149,  800 

14,000 

.0127 

160,500 

15,000 

.0156 

171,200 

16.000 

.0187 

181,900 

17.000 

.0213 

192,600  ' 

18,000 

.0232 

203,300 

19,000 

.0260 

214. 000 

20.000 

.0284 

224,700 

21,000 

.0804 

235,400  1 

22,000 

.0329 

246,100 

23,000 

.0343 

256.800  ! 

24,000 

.0368 

267,500 

25.000 

.0390 

278,200 

26,000 

.0418 

288,900 

27.000 

.0430 

299,600  , 

28,000 

.0465 

310,300  . 

29,000 

.0494 

321, 000 

30,000 

.0524 

331,700 

31,000 

.0578 

342,400  ' 

32.000 

.06 

35.1,100 

33,000 

.07 

363.  800 

34,000 

.10 

374,. "iOO 

35.  000 

.13 

385.200  1 

36.000 

.16 

395,900  ' 

37,000 

.18 

406,tiO0  , 

38,000 

.20 

417,  300 

39,000 

.23 

428,000 

40,000 

.26 

4:J8,  700 

41,000 

.29 

449.460  1 

42.000 

.31 

460.  100 

43,000 

.38 

470,  800 

44,000 

.40 

481.500 

45.000 

.44 

492,200  , 

46,000 

.50 

502,200 

46, 930 

Inch. 
0. 


Initiul  load. 


.0008 


.0012 


.0043 


.0136 


.0205 


Scalfl  starts  off  rivota  first  and  second  rows, 
plate  A. 


Scale  starts  off  plates. 


Tensile  strength. 


Fractured  plate  A  through  one  rivet  hole  in  first  row,  one  in  the 
second  row,  and  four  in  the  third  row  of  rivet  holes. 

The  fracture  was  visible  at  the  edge  of  the  ])late  opposite  the  third 
row  of  rivets,  alter  which  fractures  were  in  sight  at  the  sides  of  the 
rivet  holes  in  the  first  and  second  rows.  Finally  these  lines  of  fra45- 
ture  extended  toward  each  other  and  coin[)leted  the  fracture  of  the 
plate.    Appearance  silky,  slightly  lamellar.     Sheared  2  rivets. 

Maximum  stress  on  joint. 

Tension  on  fp'oss  section  of  plate pounds  ])er  square  inch . .  46, 930 

Tension  on  net  section  of  plate do 52, 150 

Compression  on  bearing  surface  of  rivets do 50, 170 

Shearing  on  rivets do....  20,790 

Efficiency  of  joint,  78.0  per  cent. 
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No.  8608. 
Joint  tested  hot, 

GroBB  sectional  area  of  plate Hqtlare  inches. .  7. 35 

Net  sectional  area  of  plate do 6.43 

Bearing  surface  of  rivets do 7.  34 

Shearing  area  of  rivets do 18. 63 

Temperature  of  joint  about  410°  F. 

Tensile  strength,  401,200  pounds=54,580  pounds  per  square  inch. 

Fractured  plate  across  first  row  of  rivet  holes. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  54, 580 

Tension  on  net  section  of  plate do 62, 390 

Compression  on  hearing  surface  of  rivets do 54, 660 

Shearing  on  rivets do ... .  21, 530 

Efficiency  of  joint,  90.1  per  cent. 
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BIVETED   JOINTS. 

No.  8509. 

Gross  sectional  area  of  plate sqaare  inches. 

Net  sectional  area  of  plate do... 

Bearing  surface  of  rivets do... 

Sheariu^area  of  rireto do... 

Gauged  length,  20". 
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7.49 

e.56 

7.48 

1&» 


AppUed 


TotoL 


Pounds. 

7,490 

14,960 

22,470 

29,900 

37.450 

44.940 

52.490 

59.920 

<F7.4]0 

74,900 

82.390 

89,880 

97,370 

104,890 

112,350 

119. 840 

127,330 

134,820 

142,310 

149.800 

157.290 

164,  78U 

172.  270 

179.  700 

187,250 

194.  740 

202. 230 

209.720 

217,210 

224.700 

232,190 

230.680 

247.  170 

2S«,660 

262. 150 

209,640 

277,  ia> 

2»4.620 

292.  llU 

299.600 

307.090 

314.580 

322,  070 

320.560 

32"',050 

344.540 

352. 0.30 

350,520 

367. 010 

374.500 

381.990 

364,100 


Per  SQiitt 
inch. 


Pounds. 

1,01)0 

2,000 

3,4«U 

4.U0U 

5,000 

6,000 

7,000 

a  000 

9.000 

10.000 

11,000 

12,0U0 

13,000 

14,000 

15.000 

16.000 

17.000 

I8,I«U 

19.000 

'^.000 

21.000 

22.000 

23.000 

24,0<"0 

25,  WM 

26.C)00 

27.000 

2H.00O 

29.0(J<l 

30.0(p0 

31.0(>0 

32,<'U0 

:i3.ii00 

34.000 

35.  0(M) 

3<>.  f*Oi) 

37, <H>» 

38.  <KM» 

39.00(1 

40.<00 

41.1MJ0 

42.  0<X» 

43.  (NM) 

44.  WK) 

45.  (HK) 
46  (NJO 

47,  mw 

48,  <>00 
40.  iHHl 
bOJHfO 
51, tMK» 
51,2H2 


In  gmo^ed  length. 
'  Elongation.         Set. 


Ronarks. 


Imch. 

0. 
.0U»4 
.0009 
.0019 
.0026 
.0034 
.0043 
.0062 
.0063 
.0074 
.0088 
.0099 
.0114 
.0128 
.0145 
.0158 
.0170 
.0182 
.0196 
.0209 
.0224 
.9236 
.0252 
.9264 
.0279 
.(3302 
.0322 
.0346 
.0372 
.0305 
.0435 
.0490 
.07 
.08 
.09 
.11 
.13 
.16 
.17 
.19 
.22 
.25 
.26 
.30 
.34 
.37 
.41 
.46 
.51 
.56 
.64 


luck. 
0. 


Initial  load. 


.0007 


.0029 


.0068 


.0096 


.0125 


.0191 


Tensile  strength. 


Fractured  plate  across  first  row  of  rivet  lioles. 
Maximum  stress  on  Joint. 

Teuiion  on  gross  section  of  plate ponnds  per  si^uare  inch . .  51. 282 

Tension  on  net  section  of  plate do 58.550 

Compression  on  bearing  surface  of  rivets do oUSTiO 

Shearing  on  rivets <Jo 20^620 

Efficiency  of  joint,  84.7  per  cent. 
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No.  8510. 

Gross  sectional  area  of  plate square  inches. . 

Net  sectioual  area  of  plate do 

Bearing  surface  of  rivets do 

Shearing  area  of  rivets do 


10.78 
9.15 
7.46 

18.63 


Gauged  length, 

20". 

Applied  loads. 

Tension  loads.              Compression  loads. 

TotaL 

Per  sqiiAre 
incii. 

Elongation. 

set.  I^^issr- 

Set. 

Pound». 
0 
1&.080 
20,160 
80.240 
40,320 
50,400 

Pounds. 
0 
1,000 
2,000 
8,000 
4,000 
5,000 

0 
1.000 

3,' 000 
4.000 
5,000 

0 
1.000 
2.000 
3.000 
4,000 
5,000 

0 
1,000 
2,000 
3,000 
4,000 
5,000 

0 

1. 000 
2,000 
3,000 
4,000 
5,000 

0 
1,000 
2,000 
3,000 
4,000 
6,000 

0 
1,000 
2,000 
3.000 
A  QM 

Inch. 

0. 

.0011 
.0021 
.0034 
.0048 
.0069 

Inch. 
0. 

Inch. 

Inch, 

::::::::;::: 



::::::::::::"::::::::::::::::::::: 

.0011 

. 

—  0.0011 

10,080 
20,160 
30,240 
40, 320 
50,400 

0.0005 
.0017 

.0026 
.0038 
.0060 

-.0004 

.0004 

10,080 
20.160 
30,240 
40,820 
50,400 

.0018 
.0030 
.0048 
.0061 
.0078 

.0016 

—  .0016 

10,080 
20,160 
30,240 
40,320 
50,400 

' 

—  .6661 
.0012 

:::::::::i;! !"::""": 

.0024 
.0036 
.0049 

—  .0001 

.0001 

10,080 
20,160 
30,240 
40,320 
50,400 

.0021 
.0034 
.0049 
.0064 
.0079 

.0020 

—  .0016 

10,080 
20,160 
30,240 
40.320 
50,400 

—  .0001 

.0011 
.0022 
.0035 
.0048 

"— .oooi" 

1 

.0001 

10,080 
20,160 
30,240 
40,320 

.0019 
.0035 
.0049 
.0065 
.0079 
.0093 
0109 

50,400    !          5.0O0 
60,480    1          6,000 
70,560    -          7,000 
80,640    1          8.000 
00, 720              9,  000 
100,800            in  (MO 

.0126 
.0144 
.0161 

■ 

.0046 

0 



—  .0040 

10,080 
20,160 
30,240 
40,320 
50,400 

1.000 
2,000 
3,000 
4,000 
5,000 

—  .0029 

—  .0015 
.0000 

+  .0017 
.0034 



-  .0012 

0 

.0012 

10,080 
20,160 
30,240 
40. 320 
50,400 
60,480 
70,560 
80,640 
90,720 
100,800 

l.CKM) 
2,000 
3,000 
4.000 
5,000 
6,000 
7,000 
8,0(K) 
9,000 
10,000 

0 

.0024 
.0035 
.0050* 
.0061 
.0079 
.0105 
.0124 
.0138 
.0152 
.0164 

.0029 

OOAA 

—  .0046 

^ 

Remarks. 
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Applied  loads. 
Jill 

rh. 


Tension  loads. 


CompreHsion  loads. 


ToUl. 


Poundt. 
10.080 
20,160 
30,240 
40.320 
60,400 


10,060 

20,160 

30,240 

40,320 

50, 400 

00,480 

70,560 

80.640 

9i),  720 

100. 800 

110,880 

120.960 

131,040 

141,120 

151,200 

161.  280 

171.360 

181,440 

191,520 

201,600 


10,080 
20,160 
80,240 
40.320 
50,400 


30,240 
40,320 
50,400 
100,800 
201.600 
211,680 
221,760 
231,840 
241,920 
252,000 
262. 080 
272. 160 
282,240 
292.320 
302,400 
312,480 
322.560 
342, 720 
362,880 
38:{,  040 
403,200 
423, 360 
443, 520 
463,680 
483,840 
503,500 


Per  square 


Pounds. 
1.000 
2.000 
3.000 
4.000 
5,000 

0 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18.000 

19.000 

20,000 

0 
1,000 
2,000 
3.000 
4,000 
5,000 

0 
8,000 
4,000 
5,000 
10.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
34,000 
36,000 
38.000 
40.000 
42,000 
44,000 
46,000 
48,000 
49,960 


Kluiigation. 

Set. 
Inch. 

Compres- 
sion. 

Inch. 

-  .0030 

—  .0016 
-f  .0001 

.0017 
.0034 

Set. 

Inch. 

Inch. 

1 

1 

—  .0013 

.0013 

"".6i)26* 
.0037 
.0051 
.0065 
.0084 
.0108 
.0128 
.0141 
.0154 
0165 

;.;.;.i 







t 

.0181 

K     0194 

.0207 

0221 

.0235 

.6250 



.0264 



.0291 

.0101 

—  .0101 

1  1  1  1  1 



-  .0049 

.0049 

.0084 
.0098 
.0112 
.0197 

.0071 

... 

.0312 

.0336 

.0352 

!:::::;:::::i:;:::::;;::::::::::::::;: 

.0373 

.0390 

....::::::..i 

.0412 

1 1 

.0432 

.0452 

.0471 

.0495 

1           1 

.0C14 

1 

.0538 

.06 

.07 

.10 

.16 

.22 

.28 

.35 

1 

1 

1 

1 

.42 

.53 

"" 

Remarks. 


Scale  starts  off  plate. 


Tiusile  strength. 


Fractured  plate  B  across  rivet  boles  iu  first  and  second  row.     Appear- 
ance, silky. 

Maximum  slreas  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  49, 960 

Tension  on  net  section  of  plate do 55, 030 

Compression  on  bearing  surface  of  rivets <lo 07,  490 

Shearing  on  rivets do 27, 030 

pjfficiency  of  joint,  82.5  ])er  cent. 
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No.  9437. 

Gross  sectional  area  of  plate square  inches . .  15. 06 

Net  sectional  area  of  plate do 13. 88 

Bearing  surface  of  rivets do 10.45 

Shearing  area  of  rivets do 24. 15 

Gauffed  length,  20". 


Applied  loatU. 


In  gauged  length. 


Total. 


Per  square 


Kemarkn. 


ye  Elongation.'        Set. 


Pounds. 

15,080 

30.160 

45,240 

60,320 

75,400 

90,480 

105,560 

120,640 

135,720 

150. 8U0 

165,880 

180,960 

196,040 

211, 120 
226,200 
241.280 
256.360 
271,440 
286,520 
301,600 
316,680 
331,760 
346,840 
361,920 
377,000 
392,080 
407,160 
422,240 
437. 320 
452, 400 
467,480 
482.560 
497, 640 
512, 720 
527,800 
542,880 
557,960 
573,040 
588.120 
603, 200 
618,280 
633,360 
640,000 


inc 


Pottndi. 

1,000 

2,000 

3,000 

4.000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,  (XN) 

12.000 

13,000 

14,000 
15,000 
16.000 
17,000 
18.000 
19,000 
20,000 
21.000 
22.000 
23.000 
24,000 
25.000 
26,000 
27.000 
28,000 
29,000 
30.000 
31,000 
32,000 
33,000 
34,000 
85.000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
42, 440 


Inch. 

0. 
.0007 
.0013 
.0019 
.0026 
.0032 
.0042 
.0052 
.0064 
.0082 
.0097 
.  0113 
.0129 


Inch, 
0. 


Initial  load. 


.0022 


.0068 


.0113 


Scale  atarta  off  rivet  heada  in  middle  row  of 
I      riveta  (row  of  3). 

.0140  , ' 

.0165 
.0184 
.0199 
.0217 
.0230 
.0248 
.0267 
.0278 
.0299 
.0317 
.0337 

.0363   

.0»86   

.0408     Soale  starts  off  plate. 

.0441      

. 0479  .  0255 

.0557      

.07 
.09 
.12 
.16 
.19 
.23 
.26 


.0157 


.36 
.41 


Maximum  load  aiiplicd. 


Reenforce  plates  buckled,  allowing  joint  to  draw  from  the  hokler 
jaws.    Test  discontinued.     Joint  not  fractured. 

The  plates  were  drawn  down  in  width  to  20".80  and  20".78,  thus 
showing  contractions  of  ".20  and  ".22  respectively. 

Maximum  stress  on  joint. 


Tension  on  gross  section  of  plate pounds  per  square  inch . .  42.  440 

Tension  on  net  section  of  plate do 46, 110 

Compression  on  hearing  surface  of  rivets do 61,  240 

Shearing  on  rivets do 26, 500 

Efficiency  of  joint,  71.1  per  cent. 
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RIVETED    JOINTS.  275 

Joint  No.  8508  tested  hot    Temperature  about  410©  P. 
Joints  !Nos.  9436  and  9437  were  not  fractured.    Stresses  computed  and 
efficiencies  given  for  the  maximum  loads  which  were  reached. 
Figures  in  heavy-£aced  type  denote  the  manner  of  failure. 
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EIVETEB  AND  BOLTED  JOINTS. 

These  joints  were  desired  and  prepared  by  the  Berlin  Iron  Bridge 
Company,  of  East  Berlin,  Conn.,  who  contribated  the  material  for 
testing. 


No.  9146. 

Marks,  B  1. 

J"  steel  plate,  f  steel  rivets. 

Pnnched  holes;  punch  U",  die  J"  diameter. 

Gross  sectional  area  of  plate,  3^^51  x  '^512  = 

Gauged  length,  6". 


1.797  square  inches. 


Applied  loads.        '      In  ganged  length. 

Kemarks. 

Total. 

Persqnare 
inch. 

Elongation. 

Set. 

Pounds, 

500 

1,000 

1,500 

2,000 

2,500 

8,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

28,000 

80.000 

82,000 

48,610 

Pound*. 

Inch. 

0. 

.0003 
.0005 
.0007 
.0009 
.0010 
.0011 
.0012 
.0014 
.0019 
.0020 
.0022 
.0027 
.0020 
.0031 
.0038 
.0040 
.0045 
.0049 
.0053 
.0061 
.0069 
.0080 
.0091 
.0118 
.0181 
.0200 
.0211 
.0221 
.0241 
.0600 
.0*i20 

Inch. 
0. 

Initialload. 
Tensile  atrength. 

26,000 



Sheared  the  rivets;  started  cracks  in  plates. 
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Ko.  9147. 

Marks,  B  2. 

i"  steel  plate,  |"  iron  rivets. 

Punched  holes;  punch  |3",  die  J"  diameter. 

Gross  sectional  area  of  plate,  3".60x ''.609=1.781  square  inches. 

Gauged  length,  6". 


Applied  loads. 


Total. 


Pound*. 

500 

1,000 

1,500 

2.000 

2,500 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

16,000 

16.000 

17  000 

18,000 

19,000 

20,000 

21,000 

23,000 

33,000 

24.000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 

32,000 

84,000 

46,520 


Per  saaare 
inon. 


Pounds. 


26,120 


In  ganged  length. 


Elongation.        Set. 


Inch. 

0. 

.0000 
.0001 
.0003 
.0005 
.0007 
.0009 
.0012 
.0016 
.0020 
.0023 
.0026 
.0028 
.0029 
.0032 
.0038 
.0040 
.0042 
.0047 
.0049 
.0062 
.0059 
.0061 
.0068 
.0072 
.0078 
.0085 
.0095 
.0107 
.0128 
.0183 
.0200 
.0217 
.0251 
.0710 


Inch. 
0. 


Eemarkfl. 


Initial  load. 


Tensile  strength. 


;  Sheared  the  rivets;  started  cracks  in  plates. 
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No.  9148. 
Marks,  B  3. 

i''  steel  plate,  f ''  steel  bolts. 
Punched  holes ;  punch  -J-J",  die  i"  diameter. 


GroM  sectional  area  of  plate,  3''.52  x  ''.507 
Shearing  area  of  bolte,  ",7^  iHfttnAt^i. 

Gauged  length,  6". 


square  inches.. 

.73  diameter do 


.785 
.837 


Applied  loads.        !      In  gauged  length. 

RemarkH. 

Totol. 

Pound*. 
500 
1.000 
1,500 
2,000 
2.500 
3,000 
4,000 
5.000 
6,000 
7,000 
8,000 
0,000 
10,000 

37,690 

Per  square 
inch. 

Elongation. 

Set. 

Pound*. 

Inch.    ' 

0. 

.0002 
.0006 

.0011 
.0015 
.0019 
.0060 

Inch. 
0. 

Initial  load. 

Tensile  strength;  sheared  the  bolts. 
Shearing  strength  of  bolts. 

.0135 
.0220 
.0319 

.0618 
.0590 
.1150 

(      21, 110 
\      46,080 

...•••••.... 

No.  9149. 
Marks,  B  4. 

i'^  steel  plate,  f ''  iron  bolts. 
Punched  holes;  punch  H",  die  J"  diameter. 

Oross  sectional  area  of  plate  3".49 X  ''.509 square  inches. .  1. 776 

Shearing  area  of  bolts  ^.73  diameter do 837 

Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Total. 

Persqnare 
inob. 

Elongation. 

Set. 

Remarks. 

Pound*. 
500 
1,000 
1.500 
2.000 
2,500 
8.000 
4,000 
6,000 
6,000 
7,000 
8.000 
9,000 
10,000 

83.200 

Pound*. 

Ineh. 

0. 

.0009 
.0048 
.0120 
.0182 
.0240 
.0750 
.0820 

0. 

Initial  load. 

« 

.0925 
.1005 
.1091 
.1142 
.1209 

% 

i     18,690 
\      89,660 

Tensile  strength;  sheared  the  holto. 
Shearing  strength  of  holts. 
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]5fo.  9150. 
Marks,  B  9. 

J"  steel  plate,  |"  steel  rivets. 
Punched  holes;  punch  |f ,  die  J"  diameter. 
Gross  sectional  area  of  plate,  5".47x".494  =  2.702  square  inches. 
Gauged  length,  6". 


Applied  loads. 


Total. 


Pounds. 
5U0 
1,000 
1.600 
2,000 
2,500 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
16,000 
18,000 
20,000 
22,000 
24,000 
26,000 
28,000 
30,000 
32,000 
34,000 
36.000 
38,(KX> 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
79,060 


Per  sqaare 
inch. 


Pounds. 


29,690 


In  ganged  length. 


Elongation.!       Set 


Remarks. 


Inch. 
0. 

.0000 
.0000 
.0001 
.0001 
.0001 
.0002 
.0002 
.0005 
.0007 
.0009 
.0010 
.0012 
.0014 
.0016 
.0018 
.0021 
.0024 
.0080 
.0034 
.0040 
.0047 
.0055 
.0061 
.0077 
.0092 
.0121 
.0160 
.0178 
.0190 
.0200 
.0212 
.0241 
.0275 
.0480 


Inch. 
0. 


IniUal  load. 


Tensile  strength. 


Sheared  the  rivets. 


Cn^e.  9/n5o  *^i%^^^/<^/. 


■XZ7— XZ7 "^ZP^ 


iT/hiS.  &/i^^  ^^9/i^n^. 


J. 

■f-         ro          -* 
+                  ! 

•p 

i 1 

, ^2:^^ ^rs* Cl:^ 

1 . , 

^ 
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No.  9151. 
Marks,  B  10. 

i"  steel  plate,  f "  iron  rivets. 
Fancbed  holes;  punch  ii'^,  die  i**  diameter. 
Gross  sectional  area  of  plate,  5''.45x  '^495r=2.698  square  inches. 
Gauged  length,  6''. 


Applied  hwd*. 

In  ganged  length. 

Bemarks. 

Total.  :^«LX" 

Elongation. 

Set. 

Pounds. 
500 
1,000 
1,500 
2,000 
2,500 
8,000 
4,000 
6,000 
6,000 
7,000 
8,000 

olooo 

10,000 
11,000 
12,000 
13,000 
14,000 
16,000 
18,000 
20,000 
22,000 
24,000 
26,000 
28,000 
30,000 
32,000 
34.000 
36,000 
88,000 
40,000 
42.000 
44,000 
46,000 

Poundt. 

Jneh. 

0. 

.0000 
.0000 
.0001 
.0001 
.0002 
.0003 
.0005 
.0006 
.0008 
.0009 
.0010 
.0011 
.0011 
.0013 
.0015 
.0017 
.0021 
.0023 
.0027 
.0030 
.0035 
.0040 
.0045 
.0052 
.0060 
.0071 
.0085 
.0110 
.0160 
.0171 
.0188 
.0200 
.0440 

Inch. 
0. 

Initial  load. 
Tenaile  strength. 

48,000 

' 

65,600 

24.310 

Sheared  the  rivets. 
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No.  9152. 
Marks,  B  11. 

4"  steel  plate,  %''  steel  bolts. 
Punched  holesj  punch  H^",  die,  J"  diameter. 

Gross  sectional  area  of  plate,  5' 
Shearing  area  of  bolts,  ''  'J^  ^^* 

Gauged  length,  6' 


47X".495 square  inches..  2.708 

73  diameter do 1.255 


Applied  loads. 

In  ganged  length. 

TotAl. 

Per  aqaare 
iDcli. 

Elongation.        Set.' 

Remarks.                                  ' 

Poundi. 
500 
1,000 
1,600 
2,000 
2,500 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
16,000 
18,000 
20.000 

Pound: . 

Inek. 

0. 

.0001 
.0003 
.0004 
.0006 
.0040 
.0065 
.0140 
.0240 
.0830 
.0468 
.0678 
.0842 
.0915 
.0970 
.1021 
.1075 
.1160 
.1250 
.1328 

Ineh. 

Initial  load. 

Tensile  strength. 
Shearing  strength  of  bolts. 

'(     ^i  isn 

68.120     ^      ig;3,-5 

Sheared  the  bolts. 


RIVETED   AND    BOLTED   JOINTS. 


285 


No.  9153. 

Marks,  B  12. 

A"  steel  plate,  |"  iron  bolts. 

FuBched  holes;  punch  U",  die  J"  diameter. 


Gross  sectional  area  of  plate,  5''.50  x  ''.491 
Shearing  area  of  bolts,  "  ''^  ASftT«*»*o». 


'.73  diameter. 


.  square  inches . .  2. 700 
do....  1.256 


Ganged  length,  6". 


Applied 


In  gauged  length. 


Total. 


Pounda. 
600 
1,000 
1,500 
2,000 
2,500 
8.000 
4,000 
5,000 
6.000 
7,000 
8,000 
9.000 
10, 000 
11.000 
12,000 
13,000 
14, 000 
16,000 
18,000 
20,000 
22,000 
24,000 
26.000 

48,850 


Per  aqnare 


square  Elongation, 


Pounds, 


18,090 
38,920 


Ineh. 

0. 

.0000 
.0001 
.0003 
.0007 
.0010 
.0018 
.0041 
.0068 
.0100 
.0142 
.0191 
.0240 
.0319 
.0390 
.0461 
.0515 
.0614 
.0775 
.0880 
.0988 
.1080 
.1241 


Set. 


Inch. 
0. 


Remarks. 


Initial  load. 


Tensile  strength. 
,  Shearing  strength  of  bolts. 


Sheared  the  bolts« 
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^O.  9154. 
Marks,  B  17. 

J"  steel  plate,  J"  steel  rivets. 
Punched  holes;  punch  U",  die  J"  diameter. 
Oross  sectional  area  of  plate,  6^^96x ''.499=3.473  square  inches. 
Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Total. 

Per  sqaare 

ElongaUon. 

Set. 

Remarks. 

Pounds. 
500 

Pounds. 

Inch. 
0. 

.0000 
.0001 
.0001 
.0002 
.0002 
.0003 
.0004 
.0007 
.0010 
.0012 
.0013 
.0016 
.0018 
.0020 
.0021 
.0023 
.0030 
.0034 
.0041 
.0040 
.0056 
.0064 
.0074 
.0088 
.0110 
.0134 
.0160 
.0172 
.0188 
.0200 
.0204 
.0212 
.0221 
.0231 
.0241 
.0252 
.0262 
/       .0310 
\       .0450 
.0405 
.0550 
.0610 

Inch, 
0. 

Initial  load. 

1,000 
2,000 

8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
H»,000 
18,000 
20,000 
22,000 
24,000 
26,000 
28,000 
30,000 
32,000 
34.000 
36,000 
38,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 

60,000 

62,000 
64,000 
66,000 
100,100 

28,820 

Sheared  the  rivets. 


c;^2w.  &/*y4^  %j.<P/*^«:y 


^O"  Vw^  k^  \,.,J^^ 


cTv^ty.  ^/*se  %.  &/*^y. 


ML 

T" 


o  a'^Ot.o 


♦-c?-* 

xy^      '^^      ^"^ 


OJJ     ILU     ILII      LLU^^ 
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No.  9156. 
Marks,  B  18. 

A"  steel  plate,  ^"  iron  rivets. 
Pnnched  holes;  pauch  ^,  die  i'^  diameter. 

Gross  sectional  area  of  plate,  6'^94  x  ''.498  =  3.456  square  inches. 
Gauged  length,  6". 


Applied  loMls. 

In  ganged  length. 

TotaL 

Persqaare 
incn. 

Elongation. 

Set 

Bemarks. 

Pounds. 
500 
1.000 
2,000 
8,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,000 
16.000 
18,000 
20,000 
22,000 

Pounds, 

Inch. 

0. 

.0000 
.0000 
.0001 
.0002 
.0003 
.0004 
.0006 
.0007 
.0009 
.0010 
.0010 
.0011 
.0012 
.0014 
.0016 
.0018 
.0020 
.0022 
.0026 
.0030 
.0032 
.0087 
.0040 
.0044 

Inch. 
0. 

24,000 
26,000 
28,000 
80,000 
82,000 
34.000 
36,000 
38,900 
40.000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 

.0048 

............ 

.0054 
.0062 
.0068 
.0075 

.0085 
.0098 
.0125 

.0172 
.0182 
.0102 
.0201 
.0218 
.0530 
.0580 
.0620 
.0688 

66,000 

91,400 

26,450 

Tensile  strength. 

Sheared  the  rivets. 
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RIVETED   AND   BOLTED  JOINTS. 
No.  9156. 


Marks,  B  19. 

i"  steel  plate,  f "  steel  bolts. 

Punched  holes;  punch  if",  die  J"  diameter. 

Gross  sectional  area  of  plate,  7"  X  ".498 square  inohes..  3.486 

Shearing  area  of  bolts,  ",13  diameter do 1.674 

Gauged  length,  6''. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Totel. 

Per  sq  aare 
inch. 

Blongation. 

Set. 

Pounds. 
500 
1,000 
2,000 
3.000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
16,000 
18,000 
20, 000 
22,000 
24,000 

76,900 

Pounds. 

Inch. 
0. 

.0000 
.0001 
.0006 
.0008 
.0016 
.0033 
•    .0065 
.0116 
.0580 
.0860 
.0760 
.0851 
.0902 

IncK 
0. 

Initial  load. 

Tensile  strength. 
Shearing  strength  of  holts. 

.0951 
.0990 
.1022 
.1153 
.1261 

.1353 
.1413 

{      22,060 
\      45,940 

Sheared  the  bolts. 
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No.  9157. 
Marks,  B  20. 

J"  steel  plate,  f "  iron  bolts. 
Punched  holes;  puuch  if",  die  J"  diameter. 

Gross  sectional  area  of  plate,  6" .92  x  '^512 square  inches. 

Shearing  area  of  bolts,  '.73  diameter do... 

Gauged  length,  6". 


3.543 
1.674 


Applied  loads. 


In  gauged  length. 


Bemarks. 


ToUl.  i^^^^ ;  Elongation.         Set. 


I 


Pounds.  Pounds. 

500    , 

1,000    '  

2,000     

3,000     

4,000     

5,000     

6,000     

7.000     

8,000     

9,000     

10,000      

11,000      

12,  OOO     

13.000     ' 

14,000   : 

15.000      

16.000    i 

18,000      

20,000    ' 

22,000     , 

24,000      

26,000    I 

28.000    ' 

30,000    I 

^•^^°  \      48,310 


Inch. 
0. 

.0000  . 

.0001  . 

.0003  . 

.0008  . 

.0032  . 

.  0073  I . 

.0290  |. 

.0470  1. 

.0600  I. 

.0650  . 

.0738 


Inch. 
0. 


I. 


.0935 
.0079 
.KKMJ 
.1070 
.1112 
.1173 
.1238 
.1290 
.  1365 
.1418 


Initial  load. 


Tensile  strength. 
Shearing  strength  of  bolts. 


Sheared  the  bolts. 
H.  Doc.  131— 
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No.  9158. 
Marks,  B  5. 

f "  steel  plate,  f "  steel  rivets. 
Punched  holes  ^  punch  |J",  die  ^''  diameter. 

Gross  sectional  area  of  web  plate,  4'^08  X  ^^745 square  iDches. 

Net  sectional  area  of  web  plate^  2" ,39  X  ".745 do .  - . 


3.040 
1.780 


Gauged  length,  C. 


Applied  loads. 


In  gauged  length. 


Per  square  < 


Remarks. 


Total.     I  ^"^n^^"  Elongation. 


Sot. 


Poundi. 
500 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
0,000 
10.000 
11,000 
12,000 
13.1)00 
14,000 
16,000 
1({,()00 
18.000 
20,  COO 
22,000 
24,000 
26,000 
28,000 
30, 000 
32,000 
34.000 
36,000 
38,000 
40,000 
42, 000 
44.000 
46,000 
48,000 
50,000 
52,000 
54,000 
66.000 
58,000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000 
89,800 


Pounds, 

Inch. 
0. 

.0000   . 

.0000  ,. 

.0001   . 

.0C02   . 

.0003  ;. 

.0004   . 
.0005   . 
.0006  !. 
.0008  ;. 

.0000  :. 

.0010   . 
.0010  .. 
.0011   . 
.0011   . 
.0012  |. 
.0012  I. 
.0015   . 
.0017   . 
.0020   . 
.0021  1. 
.0024  1. 
.0026   . 
.0028  \ 
.0032   . 
.0045   . 
.0061  ,. 

.0070  ;. 

.0070  ;. 
.0088  '. 
.0091 
.0098  I. 
.0102  ;. 
.0111  1. 
.0120   . 
.0129  1. 
.0143   . 
.0228   . 
.0412  1. 
.0445   . 
.0498   . 
.0530  ,. 
.0580   . 
.0621  \. 

Inch. 
0. 

:::::::::::: 

20,640 

; 

Initial  load. 


Tensile  strength. 


Fractured  web  plate. 
Granular. 


Maximum  stress  on  joint. 


Tension  on  gross  section  of  plate pounds  per  square  inch . .  29, 540 

Tension  on  net  section  of  plate do 50,460 


<yrc^.  ^/if^  %r  ^/^&. 


'^'^Z? — 'w?^ 


^ 


cryba.  »/fiO  «v  &/6/. 


^ 


il 


4-  t^  ^ 


^ 
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No.  9159. 
Marks,  B  6. 

f "  steel  plate,  f "  iron  rivets. 
Punched  holes;  punch  +|",  die  §"  diameter. 

Gross  sectional  area  of  web  plate,  4".08x  ".745 =3.040  square  inches. 
Gauged  leugth,  6". 


Applied  loads. 


In  gauged  length. 


Total. 


Pounds. 
5U0 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 

7,o«:o 

8.000 

g.ooo 

10,000 
J  1,01)0 
12.000 
13, 000 
14, OUO 
15,000 
16,000 
18.000 
20.000 
22, 000 
24,0  0 
26.000 
28.000 
30, 000 
32.000 
.34, 000 
36.000 
38.000 
40.000 
42,000 
44.000 
40.000 
48,000 
50.  OUO 
52.000 
54,000 
56, 000 
58,000 
60,000 
62.000 
64,000 
66,000 
08, 000 
70,000 
90,200 


^^S.^|Eloi.gation. 


P<nnid8. 


Set. 


Remarks. 


29.670 


Inch. 
0. 
.0000 

Inch. 
0. 

.0001 

.0002 

.  0003 

0004 

.0004 

.0005 

.0006 

.0006 

.0007 

.0007 

.0008 

.0008 

.0009 

:::*:::::::: 

.0010 

.0012 

.0014 

.0016 

.0018 

.0019 
.C021 

.0024 

0027 

.0050 

.0060 

.0069 

.0076 

.0084 

.0088 

.0093 



.0098 



.0107 

.0119 

.0138 

.0101 

.01*29 

.0420 

.0446  « 

.0494  • 

.  0543 

.0576 

.0631 

Initial  load. 


Tensile  strength. 


Sheared  the  rivets. 
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RIVETED   AND   BOLTED   JOINTS. 
No.  9160. 


Marks,  B  7. 

I"  steel  plate,  J"  steel  bolts. 

runched  holes;  punch  |3",  die  5"  diameter. 

Gross  sectional  area  of  web  ]»late,  4".02  x  ".743 square  iuches. .  2. 987 

Shearing  area  of  bolts,  ".73  diameter do 1.674 

Gauged  length,  6". 


Applied  loads.        I     In  gauged  length. 


Remarks. 


Total.      ^  ®^^*^*™  Elongation.;        Set. 


Pound*. 
500 
1,000 
2,000 
3,000 
4,000 
5,000 
6.000 
7.000 
8,000 
9,000 
10, 000 
11.000 
12,000 
13, 000 
14,000 
15, 000 
16,000 
18, 000 
20.000 
22, 000 
24,000 
20, 000 
28,000 
30.000 
32,000 
34,000 
36,000 
38, 000 
40,000 
42, 000 
44,000 
46,000 
48.000 
50,  (HH) 

59,000 


Poundi. 


f      20.050 
\      35. 780 


Inch. 

0. 

.0000 
.0011 
.0700 
.0739 
.0855 
.1030 
.1170 
.  1212 
.1280 
.1322 
.1371 
.1412 
.  1452 
.  1500 
.1550 
.1610 
.1699 
.  1765 
.1823 
.1880 
.  1940 
.  200a 
.205S 
.2125 
.2190 
.  2250 
.2:il5 
.2380 
.  2450 
.  2520 
.2583 
.2650 
.2723 


Inch. 

0. 


Initial  Ipad. 


Tensile  strength. 
Shearing  strength  of  l)olts. 


Sheared  bolts  in  one  plane. 


RIVETED   AND   BOLTED   JOINTS. 


293 


No.  9161. 
Marks,  B  8. 

f "  steel  plate,  3"  iron  bolts. 
Punched  holes;  punch  |^",  die  J"  diameter. 

GrosH  Bectioncil  area  of  web  plate,  4''.05  X  ".745 

Shearing  area  of  bolts,  ".73  diameter 


.  square  inches .     3. 017 
do....  1.674 


Gauged  length,  6". 


Applied  loads. 


I 


In  gauged  length. 


Total.      ^®^^*™  Elongation.        Set. 


Pound*. 

500 

1,000 

2.000 

3,  GOO 

4,000 

5,000 

6,000 

7,000 

8,000 

0,000 

10,000 

11.000 

12.000 

13, 000 

14,000 

15.000 

16,000 

18,000 

20. 000 

22,000 

24,000 

26,000 

28.000 

30,000 

32.000 

34,000 

36,  000 

38,000 

40.000 

42.000 

44.000 

40,000 

48,000 

50,000 

54,300 


Remarks. 


Poundt. 


\(      18,000 
t      32, 440 


Inch. 

0. 
.0000 
.0001 
.0001 
.0005 
.0007 
.0013 
.0028 
.0072 
.0110 
.0170 
.0211 
.0229 
.0251 
.0281 
.0330 
.0410 
.0518 
.0580 
.0631 
.0690 
.0743 
.0805 
.0876 
.0036 
.1018 
.  1110 
.1200 
.1266 
.1363 
.1440 
.1552 
.1655 
.1760 


Tvch. 
0. 


I  loitialload. 


Tensfle  strength. 
Shearing  strength  of  bolts. 


Sheared  the  bolts  in  both  planes. 
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Xo.  9162. 


Marks,  B  13. 

3"  steel  plate,  f  "  steel  rivets. 

Crunched  boles;  punch  if",  die  J"  diameter. 

Gross  sectional  area  of  web  plate,  6  ".(X)  x  ".748  =  4.488  square  inclies. 

Gauged  length,  6". 


Applied  loads. 


In  ganged  length. 


Total. 


Poundn. 

500 

1,000 

2,000 

3,000 

4,000 

5,000 

G.OOO 

7.000 

8,000 

0,01)0 

10,000 

12,000 

14,  000 

16,000 

18,000 

30,000 

22, 000 

24,  0*10 

28.000 

28,000 

30.000 

32.000 

34,000 

36.000 

38,000 

40,000 

42,000 

44,000 

46.000 

48, 000 

50.000 

62,000 

54,0(»0 

56,000 

58.000 

60,000 

62,000 

64,  000 

66,000 

68,000 

70.000 

72,000 

74,000 

76,000 

78,000 

80, 000 

139. 300 


,  Por  aquare 
inch. 


Kemorks. 


Elongation.!   Set. 


Pound*. 


V" 


31,040 


Inch.  Inch. 

0.  I   0. 

.0000   

.0001  I 

.0001  I 

.0001  I 

.0002   

.0003  1 

.0004  ' 

.0004  ' 

.0005  I 

.0006  • 

.0008  I 

.0009  ! 

.0010  , 

.0012  ! 

.0014  I 

.0015  : 

.0017  I 

.0019  I 

.0021  ! 

.0024  1 

.0027  ; 

.oo:<5  I 

.0060  , 

.0065  I 

.0071  I 

.0075  ' 

.0078  1..  

.0085   

.0090  I 

.0100  ; 

.0121  I 

.0136  1 

.0151   

.0163  1 

.0176   

.0182   

.0189  I 

.0198  

.0201  I 

.0200  ; 

.0242   

.0318   

.03.'>0  ' 

.0380  I 

.0430   


Initial  load. 


■Tensile  strengths 


Sheared  the  rivets. 


cm?<y.  6^/6^  %  &/e^ 


o'o  0  i 

f^     . 

1 ; ^ ; 

iJToiS.  S/^^'*^^<9/e*5 


-T T 


<-  70 


a'°o.o 

^ 


-iC^i i^Zii r^ 


M. 


ILD      mj      ILJJ 
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Ko.  9163. 
Marks,  B  14. 

f "  steel  plate,  J"  iron  rivets. 
PuDched  holes;  puncli  if",  die  J"  diameter. 

Gross  sectional  area  of  web  plate,  6".10  x  ".742=4.526  sqnare  inches. 
Gauged  length,  6". 


Applied  loads. 


ToUl. 


Per  sqtiare 


Pounds. 
60U 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 
8.000 
9.000 
10,000 
12,000 
14,000 
10.000 
18,000 
20,000 
22,000 
24,000 
26,000 
28,000 
30,000 
32,000 
34,000 
36,000 
38,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
66,000 
58,000 
60,000 
62,000 
64.000 
66,000 
08,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
80,000 
129,100 


sqjaai 
Dcn. 


iDCl 


Poundt. 


In  gau(?ed  length. 
Elongation.,       Set. 


Inch. 
0. 

.0000 
.0001 
.0001 
.0003 
.0004 
.0006 
.0005 
.0006 
.0006 
.0007 
.0008 
.0009  I 

0010 

0010  I 

.0011  ; 

.0012  I 

.0013  ; 

.0014 
.0014  I 
.0015  , 
.0016  I 
.0018 
.0020  I 
.0022 
.0022  ! 
.0023 
.0024  1 
.0026  , 
.0030 
.0060 
.0066  ! 
.0070  , 
.0075  ' 
.0081 
.0085 
.0090  I 
.0093  I 
.0096 
.0101 
.0110  I 
.0118 
.0125 
.  01.33 
.0171  I 
.0199  , 
.0218  I 
.0345  i 


Inch. 
0. 


I 


RemarkH. 


Initial  load. 


28.620 


Tensile  strength. 


Sheared  the  rivets. 
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No.  9164. 
Marks,  B  15. 

3"  steel  plate,  f "  steel  bolts. 
Punched  holes;  punch  |f" ,  die  I"  diameter. 

Gross  sectional  area  of  wel)  plate,  6".03  X  .748 square  inches. .  4. 510 

Shearing  area  of  bolts,  ".73  diameter do 2.511 

Gauged  length,  6". 


Applied  loads. 

In  gauj^ed  length. 

Kemarks. 

1 

Total. 

Per  sqnare 
inch. 

Elongation.        Set, 

Pounds. 
500 

Pounds. 

Inch.             Inch. 
0.            1        0. 
.0000      

Initial  load. 

The  nata  were  not  screwed  down  very 

Tensile  strength;  sheared  the  bolto. 
Shearing  strength  of  holts. 

hard. 

1,000 

2  000 

.  0000           

3,000 

.0001      

4,000 

,0002      

5,000 



.0005      

6,000 

.0160      

7,000 

.0201      

8,000 

.0238      

9,000 
10.000 
12,000 
14,000 
16,000 
18,000 
20.000 

MtlQ    • 



.0290      

1          .0356    ' 

1          .0400      

1           .0481     ' 

.0465    1 

0495    ' 

22,000 

.0534      

24,000 
26,000 

.0590    ' 

.0069      

28,000 

.0719      

30.000 

.0766    , 

32.000 

.0810      

34,000 

.0862      

30,000 

.0900     

38.000 

.0933    ; 

40,000 

.0972     

42,000 

.1017      

44,000 

.1060      

40,000 

.1109      

48  000 

.1160      

50,000 

.1212      

52,000 

.1255      

54,000 

.1310    ' 

56,000 

.  1335      

58,000 

.1390      

60,000 
62,000 
64,000 

.1456     

.1490      

.1531      

66,000 
68,000 
70.000 

112,800 

.1565      

.1610    1 

.1650     

f      25, 010 
\      44,920 

...| 

1 
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No.  9165. 
Marks,  B  16. 

J"  steel  plate,  f "  iron  bolts. 
Punched  holes;  punch  |^",  die  J"  diameter. 

Gross  sectional  area  of  web  plate,  5".93  X  ".747 square  inches . .  4. 430 

Shearing  area  of  bolts,  ".73  diameter do 2.511 

Gauged  length,  6". 


Applied  loads. 


In  gauged  length. 


Total. 


Per  square 


sauai 
Dcn. 


Pound*. 

500 

1.000 

2.000 

3.00U 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

12,  000 

14,000 

16,000 

18,000 

20.000 

22,000 

24.000 

28.0C0 

28,000 

80.000 

82,000 

84,000 

86,000 

88,000 

40,000 

42.000 

44,000 

46,000    , 

48,000 

60,000 

52,000    ' 

54.0(;0    < 

56,000    , 

58.000    ; 

60,000    ; 

62.000    I 

64,000 

66,000 

68.000 

70,000    I 

78, 500  I 


inc' 


Pounda. 


Elongation.  I        Set. 


Remarks. 


Inch. 
0. 


I 


Inch. 

0.  !       0.  '  Initial  load. 

.0000  1 

.  0000  I Tb«  nuts  were  screwed  down  hard. 

.0001  ! . I 

.0002 

.0004 

.0006 

.0010 

.0012 

.0150 

.0199 

.0325 

.0364 

.0480 

.0522 

.0559 

.0580 


17,720 
31,260 


.0675 
.0719 
.0760 
.0820 
.0889 
.0940 
.1002 
.1051 
.1117 
.1180 
.1220 
.1290 
.18?2 
.1380 
.1426 
.1480 
.1540 
.1600 
.1652 
.1721 
.1772 
.1830 
.1900 


Tensile  strength;  sheared  the  bolts. 
Shearing  strength  of  bolts. 
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No.  9166. 
Marks,  B  21. 

3"  steel  plate,  3"  st^®!  rivets. 
Funcbed  holes;  panch  ||",  die  J''  diameter. 


Gross  sectional  area  of  web  plate,  8''.04  X 
Net  sectional  area  of  covers^  7.196  x  .716.. 


.753. 


.square  inches..  6.054 
do 5.152 


Gauged  length,  6". 


Applied  loads. 


In  gauged  length. 


Total.     ^®^„»^^'|*'*  (Elongation.        Set. 


Paundt. 

500 

1,000 

2,000 

3,000 

4.000 

5,000 

0.000 

7,000 

8,000 

9,000 

30,000 

12.000 

14,000 

16,000 

18,000 

20,000 

24,000 

28.000 

82,000 

36.000 

40, 000 

44,000 

48.000 

52.000 

56,000 

60.000 

64.000 

68,000 

72,000 

76,000 

80,000 

84.000 

88.000 

02.000 

96,000 

100,000 

104,000 

108.000 

112, 000 

116,000 

120,000 

124.000 

128.000 

132,000 

175,400 


Pounds. 


28,070 


Inck. 

0. 

.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.CKKJO 
.0000 
.0001 
.0001 
.0002 
.0002 
.0004 
.0005 
.0006 
.0009 
.0011 
.0012 
.0015 
.0020 
.0028 
.0068 
.0072 
.0084 
.0093 
.0100 
.0115 
.0122 
.0130 
.0140 
.0151 
.0160 
.0176 
.0190 
.0203 
.0224 
.0241 
,0278 
.0310 
.0353 
.0390 
.0424 
.0480 


Inch, 
0. 


Kemarks. 


InitUl  load. 


Tensile  strength. 


Fractured  covers  through  outside  rivet  holes.    Granular. 

Maximum  stress  on  joint. 

Tension  on  frross  section  of  plate ponnds  per  square  inch . .  28^970 

Tension  on  net  section  of  covers do. . . .  34,040 


iTYba.  9/6e  X  &/e7. 


*-         ^s-          -^ 

4           + 

T 
• 

O  O'^O,  o 

<* 

-^fk. 


v,,^     \>^     v>^     v^ 


^ 


"ifffJl 


/ 


tTf^Hf.  &/&^%t&/<90. 


7S 


T         1 

o  o^*a  o 

ak 1 

4~    ^   -> 


-dTi^ r^. 


^j 
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Marks,  B  22. 

3''  steel  plate,  3"  iron  rivets. 

Punched  holes;  punch  H^'',  die  J"  diameter. 

Gross  sectional  area  of  web  plate,  7".99  x  ".745  =  5.952  square  inches. 

Gauged  length,  6''. 


Applied  loads 

>qui 
oh. 


Total. 


Pounds. 

500 

1,000 

2.000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

0,000 

10,000 

12,000 

14,000 

16,000 

18,000 

20,000 

24,000 

28,000 

82,000 

30,000 

40,000 

44.000 

48,000 

52,000 

56,(i0a 

60,000 

64.000 

08.000 

72. 000 

76.000 

80,000 

84,  IKX) 

88.000 

02.000 

90,WI0 

100.000 

104,000 

108,000 

112, 000 

116.000 

120,000 

124,000 

128,000 

132, 000 

160,480 


Per  square 
inol 


In  gauge<l  length. 


Ivemarks. 


Elongation.        Set. 


Foundt. 


Inch. 
0. 
.0000 

Jneh.       ' 

0. 

.0000 

00<N) 

.0000 

.0001 
.0001 
.0001 
.0001 
.0002 
.0002 
,0002 
.0003 
.C004 
.0006 
.0008 
.0009 
.0011 
.0013 
.0016 
.0018 
.0021 

. 

.0037 

.0042 

.0052 

.0081 

.0088 

.0002 
.0090 
.0107 
.0210 
.0219 
.0222 
.0233 
.0249 
.0270 
.0318 
.0350 
.0375 
.0406 
.0440 
.0482 
.0528 
.0577 



Initial  load. 


28.470     Tenaile  atrength. 


Sheared  the  rivets.    Started  crack  in  one  hole  in  cover. 
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1^0.  9168. 
Marks,  B  23. 

f "  steel  plate,  f "  steel  bolts. 
Punched  holes;  punch  U'',  die  J"  diameter. 

Gross  sectional  area  of  web  plate,  8".00x".747 square  inches..  5.976 

Shearing  area  of  bolts,  ".73  diameter do 3. 348 


Applied  loads. 


In  gauged  icDgth. 


Total     i^'^^^X''^  RlougUion}        S«^t.        I 


Eemarks. 


Poundfi. 
500 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
12,000 
13,000 
14,000 
16,000 
18,000 
20,000 
24,000 
28,000 
82,000 
36,000 
40,000 
44,000 
48.000 
52,000 
56, 000 
60,000 
64,000 
68.000 
72,000 
76,000 
80,000 

140, 100 


Pounds. 


23,440 
41,840 


Inch. 

0. 

.0000 
.0000 
.0001 
.0001 
.0001 
.0002 
.0004 
.0005 
.0006 
.0008 
.0012 
.0298 
.0327 
.0372 
.0435 
.0481 
.0518 
.0669 
.0727 
.0800 
.0870 
.0942 
.1039 
.1120 
.1200 
.1260 
.1318 
.1381 
.1440 
.1500 
.1573 


Inch. 
0. 


Initial  load. 


Tenaile  strength. 
Shearing  strength  of  bolts. 


Sheared  the  bolts. 
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No.  9169. 
Marks,  B  24. 

3''  steel  plate,  |"  iron  bolts. 
Paoched  holes;  pauch  if",  die  J"  diameter. 

Gross  sectional  area  of  web  plate,  8". 06  X  ''.746 square  inches . 

Shearing  area  of  bolts/\73  diameter do... 

Gaaged  length,  6". 


6.013 
3.348 


Total. 


Pounds. 
500 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8.000 
9,000 
10.000 
12,000 
14,000 
15.000 
10,000 
17,000 
18,000 
20.000 
24,000 
28,000 
32,000 
36,0U0 
40.000 
44,000 
48,000 
52,000 
56,000 
60,000 
64,000 
68,000 
72,000 
76.000 
80,000 

114.200 


d  loads. 

Per  square 
incli. 

III  gaaged  leBgth. 

"1    ■ 
Elongation.        Set 

Remarks. 

Pounds. 

Inch.            Inch. 
0.            1       0. 
.0000     

Initial  load. 

Tensile  strength. 
Shearing  strength  of  bolts. 

.0000      

.0000     

.0000      

.0001      

.  0001     ' 

.0003      

.0004      

.0005    1 

.0006    ' 

.0008      

.  0010      

.0014      

.0020    , 

.  0042    1 

.0059      

.0083      

.0201      

.0453      

nflii                 

.0819     

1         .0912     

.0991      

'          .1050             

.1131      

.1180     

.1258     

.1315     

j          .1400     

1            .1475      

/       18,990 
t      34, 110 



Sheared  the  bolts. 
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No.  9380. 
Marks,  T  3. 

I"  steel  plate,  |"  iron  rivets. 
Punched  holes;  punch  H'S  ^i®  f  diameter. 
Gross  sectional  area  of  plate,  5''.99  x  ".717=4.29  square  inches. 
Gauged  length,  26''. 


Applied  loads. 


In  gauged  length. 


Total.     I  ^^nX*"  Elongation. 


-I- 


Poundt. 
500 
1,000 
1,500 
2,U00 
2,500 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,  OUO 
11.000 
12,000 
13,000 
U,  000 
15.000 
1«,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22, 000 
23,000 
24,000 
25.000 
26.000 
27.000 
28,000 
29.000 
30,000 
31.000 
32,000 
33,000 
34,000 
35,000 
36,000 
37.000 
38.000 
39,000 
40,000 
41,000 
42.000 
13,000 
44.000 
45,000 
46,000 
47.000 
48.000 
49,000 
50,000 
51.000 
52, 000 
53, 000 
54.000 
55,  000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63.000 


Poundi.    i 


Inch. 

0. 

.0003 
.0002 
.0003 
.0003 
.0004 
.0005 
.0006 
.0007 
.0009 
.0010 
.0011 
.0013 
.0014 
.0015 
.0017 
.0019 
.0020 
.0022 
.0024 
.0025 
.0026 
.0028 
.0030 
.0031 
.  0033 
.  003-1 
.0035 
.00.38 
.  0030 
.0040 
.0042 
.0044 
.0045 
.0046 
.0048 
.0040 
.0060 
.0052 
.0054 
.0056 
.0058 
.0060 
.0062 
.0064 
.0066 
.0068 
.0070 
.0072 
.0074 
.0076 
.0078 
.0079 
.0080 
.0082 
.0084 
.0086 
.0088 
.0090 
.0001 
.0093 
.0095 
.0097 
.0100 
.0102 
.0105 


Remarks. 


Inch, 
0. 


.0002 


.0003 


.0003 


.0004 


.0005 


Initial  load. 


iTTo.  &i^SO. 


Ji^ 


crh&^^z 


Jl^ 


rf^-N 


.^ 
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Applied  loads. 


In  ganged  length. 


I     Total. 


Pound*. 
04,000 
65.000 
66,000 
67.000 
68,000 
69.000 
70,000 
71,000 
72,000 
73,000 
74,000 
75.000 
76,000 
77.000 
78,000 
79,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
86,000 
87,000 
R8.000 
89,000 
90,000 
91,000 
92,000 
93,000 
04,000 
95,000 
96,000 
97,000 
98,000 
99,000 
100,  ( 00 
120,000 
123,000 
1UO,000 
140,000 
150,000 
160.000 
169,900 


|Per^8^aarepi^„^^,j„„ 


Remarks. 


Pound*. 


Inch. 
.0107 
.0109 
.0111 
.0113 
.0115 
.0117 
.0119 
.  C121 
.0124 
.0126 
.0128 
.0130 
.0132 
.0135 
.0138 
.0140 
.0144 
.0150 
.0155 
.0157 
.0160 
.0163 
.0166 
.0170 
.0173 
.0178 
.0185 
.0189 
.0260 
.0262 
.0265 
.0270 
.0274 
.0280 
.0284 


.06 
.13 
.21    I 


Sot. 


Inch. 


.0009 


.0020 


.0113 


.0301      .0141 
.04 


Scale  started  off  plate 


39.600  , Tensile  strength. 


Sheared  the  rivets, 
plate. 


Started  a  fractare  at  sides  of  first  bole  in  the 
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No.  9381. 
Marks,  T  4. 

f "  steel  plate,  f "  irou  bolts. 

Punched  holes;  punch  -J^'',  die  J"  diameter. 

717 


Gross  suctional  area  of  plate,  5".95  X 
Shearing  area  of  bolts,  ".61  diameter, 


.square  inches. .  4. 27 
do....  3.50 


Gauged  length,  26' 


Applied  loads. 


In  gauged  length. 


Total.      ^^';*2i"'^*'  Elongation.        Set. 


Pound*.        Pnundt. 

500  

1,000  1 

1,600  

2,00:)  

2,500  

3,00<i  

4.000  

5, 000  

6,000  

7,000  

8,000  

9, 000  

10,000  

11,000  

12.000  

13.000  

14,IKX)  

15,000  

16, 000  

17.000  

18,000  

19,000  

20,000  

21,000  

22,000  

23.00:>  

24,000  

25, 000  

26,000  , 

27.000  ! 

28.000  

29,000  

•30,000  ; 

31,000  1 

32,000  

33.000  

34,000  

35,000  ' 

37,000  

38,000  

39,000  1 

40,000  

44,000  ' 

48.000  ' 

50.000  1 

54,000  i 

58,000  

60,000  t 

64,000  ; 

68,000  1 

72,000  

76.000  , 

80,000  ' 

84,000  

88,(K)0  I 

92,00(J  I 

96,000  I I 

100,000  ' 

110,000  1 

"'■i«"  {  31:3??  : 


Inch. 

0. 
.0001 
.0002 
.0003 
.0004 
.0005 
.0006 
.0007 
.0008 
.0009 
.0010 
.0012 
.0014 
.0015 
.0017 
.0019 
.0021 
.0023 
.0025 
.0027 
.0028 
.0030 
.0032 
.0034 
.0030 
.003H 
.0040 
.0044 
.0040 
.0048 
.0051 
.0054 
.0057 
.0070 
.0081 
.0107 
.0140 
.0300 
.03 
.05 
.06+ 
.07 
.08 
.10 
.11 
.12 
.12+ 
.13 
.13  1- 
.15 
.16 
.17 
.18 
,18+ 
.19 
.20 
.21 
.22 
.24 


Remarks. 


Inch. 
0. 


Initial  load. 


.0003 


Tensile  strength. 
Shearing  strength  of  bolts. 


Sheared  tbe  bolts. 

A  number  of  the  bolts  had  their  threads  cut  beyond  the  shearing 
plane. 


tTTo.  &^S^. 


7^" 


s: 


ODtO  o  o 

o  o'(yp  o 


^^ 


^-^  ^-^  -^^ 


v^    <^^    v_^    v>>'    »>~^ 


tJVb.  9i3^*^. 


si 


M. 


oa'b.oo 
o  o  o^op 


^ 


i^   ---"  ^^  ^"^ 
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No.  9382. 
Marks,  T  21. 

J"  steel  plate,  f "  iron  rivets. 
Punched  boles  j  pauch  |i'S  di®  f  diameter. 

Gross  sectional  area  of  plate,  8''.93  X  ''.490 square  inches . 

Net  sectional  area  of  plate,  7".49  X  ".490 do... 

Gauged  length,  15". 


4.38 
3.67 


Applied  loads. 


Total. 


Pounds. 
500 
1,000 
1,000 
2,000 
2,500 
8.000 
4,000 
5,000 
0.000 
7,000 
«.000 
9,000 
10,000 
11,000 
12,000 
13. 000 
14,000 
15.000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22, 000 
23.000 
24,000 
2.5,000 
26.000 
27.000 
28,000 
29.000 
30,000 
31,000 
32,000 
33.000 
34,000 
35,000 
36.000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46, 000 
47,000 
48,  OUO 
49,000 
50.000 
51.000 
52. 000 
53, 000 
54,000 
55.000 
56,000 
57,000 
56,000 
59. 01)0 
60,000 
01,000 
62,000 


Per  square 
iDch. 


POUTUU. 


In  gauged  length. 


Elongation.        S«t. 


Inch. 

0. 

.0001 
.0001 
.0001 
.0002 
.0002 
.0003 
.0005 
.0006 
.0007 
.0007 
.0009 
.0010 
.0011 
.0012 
.0013 
.0014 
.0015 
.0016 
.0016 
.0017 
.0019 
.0020 
.0021 
.0022 
.0023 
.0025 
.0026 
.0027 
.0028 
.0030 
.0031 
.0032 
.0033 
.0034 
.0036 
.0037 
.0038 
.OO^iO 
.0040 
.0042 
.0043 
.0045 
.0046 
.0047 
.0048 
.0050 
.0051 
.0053 
.0054 
.0056 
.0057 
.0058 
.0060 
.0062 
.0063 
.0064 
.0066 
.0067 
.0069 
.0070 
.0072 
.0074 
.0076 
.0078 


Remarks. 


Inch. 
0. 


I 


Initial  load. 


.0001 


0001 


.0005 


H.  Doc.  131- 


-20 
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Applied  loads. 

lu  gauged  length. 

Total. 

Pounds. 
63, 000 
64. 000 
65,000 

Ter  square 
inch. 

Elongation.!        Set. 

■ 

Pounds. 

Inch. 
.0080 
.0082 
.0084 
.0085 
.0086 
.0089 

Znek. 

66.  000 

67,000 

68,  000 

% 

69,000 
70, 000 

.0091 
.0093 
.0096 

.0011 

71,  000 

72,000 

.0101 

.0104 

.0106 

.0112 

.0116 

.0120 

.  0124 

.0127 

.0132 

.0141 

.0146 

.0150 

.0156 

.0161 

.0166 

.0171 

.0175 

.0176 

.0181 

.0187 

.0192 

.0194 

.0196 

.0200 

.0202 

.0205 

.0208 

.0211 

.0215 

.0221 

.0224 

.0226 

.0229 

.0232 

.0237 

.0242 

.0246 

.0249 

.0256 

.0270 

.0272 

.0276 

.0281 

.0288 

.0294 

.0330 

.04 

.06 

.07 

.12 

73.000 

74,000 
75. 000 

76. 000 

77,000 

78,000 

79,  000 

80,000 

.0036 

81,000 

82,  000 

83.  000 

84,000 
85.000 
86,  000 
87,000 
88,000 
89,000 
90,000 
91,000 
92,000 
93.000 
94,000 
95,000 
96,000 
97,000 
98.000 
99,000 
100, 000 
101,000 
102,000 
103,000 
104,000 
105,000 
106,000 
107. 000 
108,000 
109, 000 
110,  000 
111,000 
112, 000 
113, 000 
114,000 
115,000 
116,000 
117,000 
120,000 
130,000 
140.000 

.0071 

.0091 

.0111 

150.000 

167, 400 

35,940 

Tenaile  strength 

Kemarks. 


Fractured  plate  across  first  row  of  rivet  holes.     Granular. 
Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . 

Tension  on  net  section  of  plate do... 


35,940 
42,890 
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No.  9383. 
Marks,  T  22. 

i"  steel  plate,  |''  iron  bolts. 
Punched  holes;  punch  |^",  die  ^"  diameter. 

GroMs  sectional  area  of  plate,  9".03 X  ".490 square  inohes . 

Shearing  area  of  bolt8,".61  diameter do... 

(ranged  length,  15". 


4.42 

2.92 


Applied  loads. 


In  gauged  length. 


Tofjil. 


Poundn. 
500 
1,000 
1,500 
2,000 
2,500 
3,000 
4.000 
5,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17.000 
18,000 
19.000 
20,000 
21.000 
22,000 
23,000 
24,000 
25.000 
26,000 
27.000 
28,000 
29.000 
30,000 
32,000 
36,000 
40,000 
44,000 
48.000 
50,000 
54,000 
58.000 
00,000 
64,000 
68,000 
72.000 
76,000 
80,000 

84,000 


Per^.^^uare  Ei„„g,t,^„ 


Poundt. 


/      19.000 
\      28, 770 


Inch. 

0. 
.0001 
.0001 
.0002 
.0002 
.0003 
.0003 
.0004 
.0005 
.0006 
.0007 
.0008 
.0009 
.0010 
.0011 
.0012 
.0014 
.0016 
.0017 
.0018 
.0019 
.0020 
.0022 
.0024 
.0025 
.0026 
.0028 
.0030 
.0033 
.0036 
.0041 
.06 
.06 
.07 
.08 
.09 
.10 
.11 
•11  + 
.12 
.13 
.13+ 
.15 
.16 
.17 
.18 
.20 
.23 


St*t. 


Inch. 
0. 


Keinarkn. 


.0002 


Initial  load. 


Tensile  strength. 
Shearing  strength  of  bolts. 


Sheared  the  bolts. 

Bolts  in  part  found  in  loose  condition, 
testing,  using  a  wrench  of  14"  leverage. 


They  were  all  set  up  before 
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No.  9384. 
Marks,  T  13. 

i''  steel  plate,  §''  iron  rivets. 
Punched  holes;  punch  fj",  die  f"  diameter. 

Gross  sectional  area  of  plate,  7".56  X  ".490 square  inches. 

Net  sectional  area  of  plate,  6'M2  x  ''.490 do... 

Gauged  length,  15''. 


3.70 

3.00 


Applied  loads. 

In  ganged  length. 

Initial  load. 

Total. 

Per  Bqaare 
inch. 

Elongation. 

Set. 

Pounds. 
500 

Pounds. 

Inch. 
0. 

Inch. 
0. 

1,000 



.0001 
0001 

1,600 

2,000 

.  CIOOI 
.0002 
.  0003 
.0004 
.0005 
.0006 
.0008 
.0000 

2, 500 

3,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9.000 

.0011 

10,000 

.0012 
.0014 
.0015 
.0016 

11,000 

12,  000 

13.  000 

14,000 

.0017 
.0018 

' 

15,000 

16,000 

.0020 
.0021 
.0022 
.0023 
.0024 

17,000 

18,000 

19,000 

20,000 
21,000 

ouoi 

.0025 

22,000 

.0026 
.0028 
.0029 
.0030 
.0031 
.0038 
.0034 
.0036 

23,000 

24,000 

25, 000 

26,000 

27,000 

28, 000 

29,000 

30,000 
31,000 

0036 

.0001 

.0038 
.0040 
.0041 
.0042 
.0044 
.0045 
.0046 
.0048 
.0050 
.0051 
.0053 
.0055 
.0056 
.0058 
.0060 

32, 000 

33,000 

34,000 

3£,000 

36.000 

37,  000 

!      38, 000 

39.000 

40,000 

.0001 

41,000 

42, 000 

43,000 

44,000 

45,000 

46.000 

.0061 
.0063 
.0065 
.0066 
.0067 
.0070 
.0072 
.0074 
.0076 
.0078 
.0080 
.0082 
.0085 
.0067 

47,000 
48.000 
49,000 
5U,000 
51,000 
52,000 



.0004 

53,000 

64,000 
65,000 



56,000 

57, 0(K) 

58,000 

' 

59.  000 

60,000 

.0090 
.0094 
.0096 

.0012 

Ol.OOU 

62,000 

Bemarks. 


c7yb^  &t^S^. 


7X 


T 
4 

O  O*  Oi^O.i, 

v_^     \L>f — v^     v-' 


c^rh.  &S^*^. 


t 

r,  ^^ ^ 

O'^Oy  O    O 

<^""^ ^zsk ^i^ — ^i2^^ 
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Applied  loads. 

In  gauged  length. 

Remark!. 

Total. 

""'^n'r" 

Elongation. 

Set 

Paundt. 
63,000 
64.000 
65,000 
66.000 
67,000 
68,000 
68,000 
70.000 
71,000 
72.000 
73,000 
74,000 
76,000 
76,000 
77,000 
78,000 
70,000 
80,000 
81,000 
82.000 
83,000 
84,000 
85,000 
86,000 
87,000 
88,000 
80,000 
00,000 
01,000 
02,000 
03,000 
04,000 
06,000 
08,000 
100,000 
110,000 
120,000 
127,100 

Poundt. 

Inch, 
.0100 
.0105 
.0111 
.0115 
.0120 
.0126 
.0180 
.0134 
.0142 
.0145 
.0148 
.0151 
.0155 
.0160 
.0162 
.0166 
.0170 

Inch. 

.0040 

.0174 

.0061 

.0180 

.0183 

.0186 

.0100 

.0103 

.0106 

.0201 

.0205 

.0210 

.0215 

.  0226 

.0232 

.0241 

.0240 

.03 

.03+ 

.03+ 

.04 

.08 

.0082 

84,860 

Tensile  strength. 

Fractured  plate  across  first  row  of  rivet  holes.    Granular. 

Miueimum  airesa  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  34, 350 

Tension  on  net  section  of  plate do 42, 370 
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No.  9385. 
Marks,  T  14. 

i^'  steel  plate,  f "  iron  bolts. 
Punched  holes  5  punch  |J",  die  |"  diameter. 

Gross  sectional  area  of  plate,  7''. 49  X  ".488 square  inches . .  3.65 

Shearing  area  of  boltS;  '^61  diameter do 2.34 


Applied  loads. 


Ill  gauged  length. 


Total 


Pounds. 

500 

1,000 

1,600 

2,000 

2,500 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.  COO 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

30,000 

36,000 

40,000 

44,000 

48,000 

54,000 

58,000 

64,000 

68,000 

72,000 

76,000 

80,000 

81,800 


Per  square '  wi^^^of  »«„ 


Pounds. 


22,410 
34,960 


Set. 


Inch. 

0. 

.0001 
.0001 
.0002 
.0003 
.0003 
.0004 
.0006 
.0007 
.0008 
.0009 
.0010 
.0011 
.0012 
.0014 
.0016 
.0017 
.0019 
.0020 
.0021 
.0023 
.0025 
.0027 
.0029 
.0031 
.0033 
.0085 
.0040 
.0051 
.03 
.14 
.16 
.17 
.17+ 
.17+ 
.19 
.20 
.22 
.28 
.24 
.26 
.27 


Inch. 
0. 


.0003 


Remarks. 


Initial  load. 


Tensile  stxength. 
Shearing  strength  of  bolts. 


Sheared  the  bolts. 


iJTYh,  S*3SS, 


&' 


3F 

i 

o  o'oi 
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Ko.  9386. 
Marks,  T  5. 

J"  steel  plate,  f "  iron  rivets. 
Punched  holes;  punch  f  J",  die  f"  diameter. 
Gross  sectional  area  of  plate,  5".98  x  ".489  =  2.92  square  inches. 
Gauged  length,  15". 


Applied  loads. 


TotaL 


Pound*. 
500 
1,000 
1,500 
2.000 
2,500 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10.000 
11.000 
12,000 
13,000 
14.000 
15,000 
16.000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
85,000 
36,000 
37.000 
88,000 
39.000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
63.000 
M,000 
55,000 
56,000 
57,000 
68.000 
69,000 
60,000 

61,000 
62,000 
63,000 
64,000 


Per8quare 
iucn. 


Pimndt, 


In  ganged  length. 


Elongation.        Set. 


Inch. 

0. 

.0002 
.0008 
.0004 
.0004 
.0005 
.0006 
.0008 
.0010 
.0011 
.0012 
.0014 
.0015 
.0018 
.0019 
.0021 
.0024 
.0026 
.0028 
.0030 
.0032 
.0083 
.0034 
.0036 
.0038 
.0040 
.0042 
.0044 
.0047 
.0049 
.OO&l 
.00» 
.0055 
.0057 
.0050 
.0061 
.0063 
.0065 
.0067 
.0070 
.0072 
.0076 
.0077 
.0083 
.0085 
.0087 
.0089 
.0091 
.0094 
.0096 
.0099 
.0101 
.0104 
.0108 
.0113 
.0115 
.0119 
.0125 
.0133 
.0139 
.0146 
.0164 
.0163 

.0164 
.0166 
.0171 
.0189 


Inch. 
0. 


.0002 


.0003 


.0005 


Renuu-ks. 


Initial  load. 


.0045 


Rested  16  hours. 
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Applied  loftds. 

In  ganged  length. 

TotRl. 

Peraqaan 
inch. 

Pounds, 

Elongation. 

Bet. 
Inch. 

Pound: 
65,000 
06,000 
67,000 

Inch. 
.0202 
.0211 
.0220 

08  000 

.0227 
.0237 
.0247 
.0264 
.0260 
.0275 
.0286 
.  0302 
.04 
.08 
.14 


60  000 

70  000 

.0111 

71,000 
72,0(K) 
73,000 

74,000 
75  000 

80.000 
84,000 
92,000 

96  000 

32,880 

Tensile 

Remarks. 


Sheared  the  rivets, 
row. 


Started  a  fracture  at  sides  of  rivet  hole  in  first 
No.  9387. 


Marks,  T  6. 

^^'  steel  plate,  |'^  iron  bolts. 

Punched  holes;  punch  -H",  die  f"  diameter. 

Gross  seotional  area  of  plate,  5'\99  X  ^^488 square  inchee . 

Shearing  area  of  bolts,  ".61  diameter do... 


2.92 
1.75 


Ganged  length,  16' 


Applied  loads. 


In  gauged  lengtli. 


Total. 


Pounds. 
500 

1.000 
1.500 
2,000 
2,500 
3,000 
4.000 
5.000 
6,000 
7.000 
8.000 
9,000 
10.000 
11.000 
12.000 
13,000 
14.000 
15.000 
16.000 
17,000 
22.000 
26.000 
30,000 
34.000 
38.000 
42.000 
44,000 
48,000 

51,800 


Per  fia  aare 


iSoh*"  iElongation .         Set. 


Remarks. 


Pounds. 


17, 740 
20,600 


Inch. 

0. 

.0001 
.0001 
.0003 
.0004 
.0003 
.0006 
.0008 
.0010 
.0012 
.0014 
.0016 
.0019 
.0021 
.0025 
.0029 
.0038 
.0039 
.0050 


.11 
.13 
.16 
.17 
.18 
.19 
.21 


Inch. 
0. 


Initial  load. 


Tensile'Strcngth. 
Shearing  strength  of  bolts. 


"Sheared  the  bolts. 


I 


T 


S5 


4- 


o 
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o 
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No.  9388. 
Marks,  T  25. 

V*  steel  plate,  ^"  iron  rivets. 
Punched  holes;  punch  f^",  die  %'^  diameter. 

Gross  sectional  area  of  plate,  l&'M  x  ".231  =  3.80  squafe  inches. 
Ganged  length,  15'^ 


Applied  loads.             In  ganged  length. 

Total. 

^'"tacL*"  KlonK««on.        Set. 

Bemarka. 

PoundtM. 
500 

Pound: 

Inch. 
0. 
.0001 

Inch. 

0.                    '    TnfHal  ln«<1 

1,000 

uaifiwm  *-u-au. 

1,500 
2,000 
2,500 

.0003 
.0004 
.0005 
.0006 
.0008 
.0011 
.0013 
.0016 
.0019 
.0021 
.0024 
.0026 
.0029 

3,000 

4,000 

5,000 

6,000 
7,000 
8,000 
0,000 
10,000 
11.000 
12.0U0 
121, 000 
14,000 
15.000 
16.000 
17,000 
18,000 
19,  COO 
20,000 
21, 000 
22,000 



.0031 
.  (H)33 

.0035 
.0038 
.0041 
.0044 
.0046 
.  'J048 
.0051 
.0054 
.  Ol>57 
.0059 
.0002 
.0005 
.0069 
.0072 
.  0075 
.0079 
.0085 
.0089 

............ 



.0004 

23,000 

24,000 

25.000 

26,000 

27.(»00 

28,000 

29,000 

30,000 

.0015 

31,000 

:)2,ooo 

33,000 

.0001 

34,000 

.  0U94 
.0096 
.0101 
.0104 
.0108 
.0112 
.0115 
.0121 
.0124 
.0128 

35,000 

36,000 

37,000 

38,000 

39,000 

40,000 

.0033 

41,000 

42,000 

43,000 

44,000 

.0131 
.0134 
.0137 
.0140 
.0143 
.0146 

45,000 

46,000 

47,000 

48,000 

49,000 

50,000 

.0149 
.0152 
0155 
.0158 
.0161 
.0163 
.0166 
.0169 
.0171 
.0175 
.0177 
.0181 
.0184 
.0186 
.0189 

.0049 

51,000 

52, 000 

53.000 

54.0U0 

55.000 

56,000 
57.000 
58,000 
59.000 

60,000 

.0062 

61,000 

62.000 

63,000 
64.000 
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Applied  loadi.  In  gauged  length. 

Total.       ^^^j^^^'^iElongation.         Set. 


Kemarks. 


Pounds. 
65.000 
06,000 
07,000 
08,000 
09,000 
70.000 
71,000 

72,  000 

73.  000 
74,000 
75.000 
76.  OOO 
77.000 
78.000 
79.000 
80,000 
81,000 
82.000 
8:{.  000 
84,000 
85.000 
86,000 
87,000 
88,000 
89,00J 
90,000 
91,000 
92,000 
03,000 
94,000 
95,000 
96,000 
97,000 
98,000 
99.000 

100,000 
110,000 
120,000 
130,000 
140.000 
150,000 
160.000 
109,  700 


Poundi. 

Jfieh. 
.0191 
.0194 
.0196 
.0200 
.  0203 
.0205 
.0210 
.02)2 
.0215 
.0216 
.0218 
.0221 
.0223 
.0226 
.0228 
.0230 
.0235 
.0239 
.0242 
.0244 
.0246 
.0250 
.0254 
.0257 
.0260 
.0264 
.0269 
.0271 
.0275 
.0277 
.0280 
.0283 
.0286 
.0290 
.0293 
.0295 
.03 
.04 
.06 
.07 
.11 
.22 

iMh, 

Tensile  strength. 

.0072 



.0079 



.0092 

0104 

44,660 

Sheare<l  the  rivets*- 


t 


5 
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Fo.  9389. 

Marks,  T  26. 

J"  steel  plate,  |"  iron  bolts. 

Punched  holes;  punch  IJ",  die  J"  diameter. 

Qro88  sectional  area  of  plate,  12".04  X  ''.250 square  inches . 

Shearing  area  of  bolts,  ".61  diameter do... 

Gauged  length,  16". 


3.01 
2.92 


Applied  loads. 


In  ganged  length. 


Total. 


Poundi. 

600 

1,000 

1,500 

2,000 

2,500 

3.000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16.000 

17.000 

18,000 

19,000 

20,000 

21,000 

22.000 

23,000 

24,000 

25,000 

26,000 

80,000 

84,000 

38,000 

42,000 

46.000 

50.000 

54,000 

58.000 

02.000 

{      66,000 

70,000 

I      74.000 

78.000 

I      82,000 

86.000 

I      90,000 

i      94.000 

I     100,000 

I     105,200 


Fersqaare 
inon. 


Pounda. 


Elongation.!        Set. 


H4,9S0 
36,080 


Ineh. 
0.  i 

.0001    ; 

.0002 

.0003    ! 

.0005 

.0006    I 

.0009    ' 

.0012 

.0015 

.0017 

.0021 

.0023 

.0027 

.0031 

.0040     j 

.0048    ' 

.0056 

.0065 

.0076 

.0085  ; 

.0005 

.0109 

.0126 

.0150 

.0171 

.0107 

.0235 

.0275 

.03 

.05 

.06 

.08 

.09 

.10 

.10 

.11 

.12 

.18 

.13+ 

.15 

.15+ 

.16 

.17 
.10 
.20 
.21 
.25 


Remarka. 


Inch. 
0. 


.0089 


Initial  load. 


After    hammering   lightly  with  a  2i-pound 
hammer. 


Tensile  strength. 
Shearing  atrength  of  bolts. 


Sheared  the  bolts. 
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No.  9390. 

Marks,  T  17. 

\"  steel  plate,  |"  iron  rivets. 

Punched  holes;  punch  H"?  die  %"  diameter. 

Gross  sectional  area  of  plate,  13^^45  x  '^242  =  3.25  square  inches. 

Gauged  length,  15". 


Applied  loads.              In.  ganged  length. 

Total. 

PoundM. 

500 

1,000 

1,500 

2.000 

2,500 

3.000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

'^"isr'h^o"^^*"-- 

Set. 

Remarks. 

PoundM. 

IneJu 
0. 
0001 

Inch. 
0. 

Inituaioad. 

.0002 
.0003 
.0004 
.0006 
.0006 
.0007 
.0008 
-.0009 

.0010 

.0012 
.0014 
.0016 
.0018 
.0020 
.0021 
.0024 
.0025 
.0028 
.0030 
.0031 
.0034 
.0036 
.0037 
.0039 
.0041 
.0048 
.0046 
.0948 
.0050 
.0052 

0. 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30.000 

.0055 

.0005 

31,000 
32,000 

.0058 
.0061 
.0063 
.0066 
.0069 
.0071 
.0074 
.0076 
.0079 
.0082 
.0086 
.0088 
.0090 
.0093 
.0006 
.0008 
.0102 
.0106 
.0109 
0111 

33,000 

34,000 
35,000 
36.000 
37,000 
38,000 
39,000 
40.000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,  000 
52,000 
53,000 
54,000 
55, 000 
56,000 
57.000 
58,000 
50,000 
60,000 
61,000 
62. 000 
63,  000 

.0016 

.0034 

.0116 
.0119 

.0121 
.0124 
.0128 
.0130 
.0133 
.0136 
.0139 
.0142 
.0149 
.0152 
.0154 

.0039 

()t 

() 
() 


o 
o 


o 


♦*■ 


.,  o 
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Applied  loads. 


In  gaaged  length. 


1 


Total.      |^«^j^»^®lElongation.|       Set. 


I- 


Pound*. 
64,000 
65,000 
66,000 
67.000 
68,000 
68,000 
70,000 
71,000 
72,000 
73.000 

.  74,000 
75,000 

76,  000 

77,  000 
78,000 
79,000 
80.000 
81,000 
82,000 
83,000 
84,000 
85,000 
86,000 
87.000 
S8,  000 

89.  000 

90.  UOO 

91,  000 

92,  000 
94,000 

100,  000 
110,000 
12(3,000 

lau,  000 

138, 800 


Pounds. 


42, 710 


Inch, 
.0167 
.0160 
.0163 
.0166 
.0169 
.0172 
.0175    I 
. 018L     , 
.  0184     < 
.0187    1 
.0100    I 
.0193    I 
.0196    I 
.0199    I 
.0202    , 
.0204     I 
.0208    I 
.0212    , 
.0215    I 
.0220    , 
.0225    ' 
.0329    I 
.0236 
.0243    I 
.0249 
.0255 
.0268 
.  0280 
.0310 
.03+ 
.04 
.06 
.08 
.11 


Inch. 


.0049 


.0080 


.0124 


Remarks. 


Tensile  strength. 


Sheared  the  rivets. 
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Ko.  9391. 
Marks,  T  18. 

i"  steel  plate,  |''  iron  bolts. 
Punched  holes;  panch  fj",  die  J"  diameter. 

Groas  sectional  area  of  plate,  9" .99  X  ^'.250 square  inches . .  2.50 

Shearing  area  of  bolts,  ".61  diameter do 2.34 

Ganged  length,  15". 


Applied  loads.  In  gauged  length. 

Total.       ^*^ijjjf •"  Elongation.         Set. 


Remarks. 


Poundi. 

500 

1,000 

1,500 

2,0U0 

2,  .500 

3,000 

4,000 

5.000 

0,000 

7,000 

8,000 

0,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

24,000 

28,000 

»2,000 

36.000 

40,000 

44,000 

48,000 

52,000 

56,000 

GU,000 

64,000 

08,000 

72.000 

76.000 

80,000 

84,000 

87,100 


I 


Poun^. 


34,840 
37,220 


Inch. 

0. 
.0001 
.0002 
.0003 
.0004 
.0005 
.0006 
.0007 
.0009 
.0011 
.0018 
.0015 
.0017 
.0019 
.0021 
.0024 
.0026 
.0028 
.0030 
.0034 
.0036 
.0040 
.0048 
.11 
.12 
.14 
.15 
.16 
.17 
.17 
.18 
.19 
.20 
.21 
.22 
.23 
.25 
.26 
.28 


Itieh. 


Initial  load. 


.1 


.0011 


Tensile  strength. 
Shearing  strength  of  bolts. 


Sheared  the  bolts. 
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Fo.  9392. 
Marks,  T  9. 

i"  steel  plate,  |"  iron  rivets. 
Punched  holes;  punch  |^",  die  f "  diameter. 
Gross  sectional  area  of  plate,  lO'Mo  x  ".253 -=2.57  square  inches. 
Gauged  length,  15". 


Applied  loads. 


In  gauged  length. 


Total. 


,  Pemqaare  .,, 


inol 


'H^*^^  Elongation.         Set. 


!  Pounds. 

500 

1,000 

Pound*.    ! 

'    1,500 

2,000 

2,500 

1    3,000 

I    4,000 

'    5,000 

6,000 



7,000 

8,000 
9,000 
10.000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18.000 
19,000 

:::::::::::: 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

36,000 

27,000 

28,000 

29,000 



30,000 



31,000 
32,000 
33,000 
34,000 
3J,000 
36.000 

::: 





37,000 

38,000 

39,000 

40,000 

41,000 

42.000 

43,000 

44,000 

45,000 

46,000 

47,000 

48,000 

49,000 



60,000 

51,000 

52,000 
53,000 
54,000 
55.000 
56,000 
37,000 

58,000 

59,000 
60,000 
61,000 
62,000 
63,000 
64,000 

Inch. 

0. 
.0001 
.0003 
.0003 
.0005 
.0006 
.0008 
.0010 
.0013 
.0015 
.0017 
.0020 
.0023 
.0026 
.0029 
.0032 
.0034 
.0037 
.0040 
.0042 
.0045 
.0048 
.0050 
.0053 
.0056 
.0060 
.0064 
.0067 
.0071 
.0075 
.  0070 
.  0i»H3 
.0088 
.0093 
.0097 
.0102 
.0108 
.0112 
.0117 
.  0121 
.0126 
.0131 
.0135 
.0142 
.0146 
.0150 
.0155 
.0160 
.0163 
.0168 
.0172 
.0177 
.0182 
.0189 
.  0193 
.0197 
.0201 
.0206 
.0210 
.0215 
.0217 
.0223 
.0227 
.0236 
.0240 
.0244 
.0249 


Remarks. 


Inch. 
0. 


Initial  load. 


.0007 


.0022 


.0046 
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Applied  loads. 

In  gauged  length. 

Total. 

Per  BonAre 
inch. 

Elongation.!        Set. 

Remarks. 

PoundM. 
05.000 

Poundi. 

! 

Itich.          .  Jneh. 
.0255    i 

66  000 

.0262     

67,000 

. 0268    ' 

68,000 

.  0273    ' 

60,000 

.0281     t 

70,000 
72,000 
76.000 
80,000 

.0289    ;          .0128 
.03 

,04         

.06         

84,000 

.07        

88,000 
02,000 



.08        1 

:io    i:::::::::::: 

06,000 

.17        1 

100,000 

.87         

105,900 

41, 210 

Tensile  strength. 

Sheared  the  rivets. 

Fracture  started  at  outside  row  of  rivets  in  one  plate^  and  at  end  of 
same  plate  in  front  of  the  inside  row  of  rivets. 


i] 


i 


i] 
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No.  9393. 
Marks,  T  10. 

i"  steel  plate,  |"  iron  bolts. 

Punched  holes;  punch  |^",  die  5"  diameter. 

Gross  sectional  area  of  plate,  8".06  X  ".253 sqiiaro  inches . 

Shearing  area  of  bolts/\61  diameter ^ do.. . 

Gauged  length,  16". 


2.04 
1.75 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Tot-i.  >'",„X" 

Elongation. 

Sot. 

Pounds. 
500 
1,000 
1,500 
2,000 
2,500 
.    3.000 
4,000 
5,000 
0,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 

le.ooo 

20,000 
21.000 
24.000 
28,000 
32,000 
36,000 
40,000 
44,000 
48,000 
52,000 
56,000 
60.000 
64,000 

66,700 

Poundt, 

Inch. 

0. 

.0001 
.0003 
.0004 
.0005 
.0007 
.0009 
.0012 
.0015 
.0019 
.0022 
.0025 
.0028 
.0031 
.0034 
.0038 
.0042 
.0046 
.0052 
.0050 
.0096 
.0235 
.030H 
.03 
.04 
.05 
.06 
.09 
.10 
.11 
.12 
.14 
.16 
.17 
.21 

Inch. 
0. 

Initial  load. 

, 

.0256 

1 

Tensile  strength. 
Shearing  strength  of  bolts. 

(      32,700 
\      38,110 

Sheared  the  bolts. 
H.  Doc.  131 — 


-21 
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Ko.  9394. 
Marks,  T  23. 

f"  steel  plate,  §"  iron  rivets, 
'unched  holes;  puiicli  H'S  die  f  diameter. 
Gross  sectional  area  of  web  plate,  11",42  x  ".716  =  8.18  square  inches. 
Gauged  length,  15". 


Applied  loadB. 


In  gauged  length. 


Total. 

Per  Hmiare 
inch. 

Elongation. 

Set. 

Poundg. 
5U0 

Poundg. 

Inch.             Inch. 
0.                    0- 

1,000 
2.000 
4,000 
6,000 

.0001 
.0002 
.0003 
.0004 
.0005 
.0006 

8,000 
10,000 
12,000 
14,000 
18,000 
18,000 

.0007 
.0009 
.0010 
.0011 
.0012 
.0012 
.0013 
.0013 
.0014 
.0015 
.0016 
.0017 
.0018 

20,000 

22,000 
24, 000 
26,000 
28,000 
30,000 
32,000 
34,000 

36,000 
38,000 
40,000 
42,000 
44,000 
46,000 
48.000 

.0019 

.0020 
.0022 
.0023 
.0024 
.0025 
.0026 
.0027 
.0028 
.0029 
.00:{0 
.0031 
.0032 
.0033 
.0034 
.0035 
.0036 
.0037 
.0039 
.0040 
.0041 
.0043 
.0044 
.0045 
.0047 
.0048 
.0049 
.0051 
.0062 
.  0063 
.00.55 
.0056 
.(X)58 
.0060 
.  0062 
.0064 
.0066 
.0069 
.0071 
.0098 

0002 

60,000 
52  000 

54,000 

56,000 
58  000 

60,000 
62,000 
64,000 
66.000 

.0003 

68,000 
70,000 

72,000 

74,000 

76.000 

78,000 
80,000 

.0005 

82,000 
84,000 

86,000 

88,000 

90,000 

92,000 
94,000 

96,000 
98,000 
loo,  000 

.0010 

l02,  OOO 

104,000 

106,000 

108,000 
llO,  000 

112  000 

ll4,  000 

ll6, 000 

118,000 
120,000 

.0100 
.  0102 

.0047 

122,000 
124. 000 
126,000 

.0105 
.0107 
.0109 
.0111 
.0112 

128,  000 

130,000 

RemarlcB. 


Initial  load. 
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Applied  loads. 

In  gauged  length. 

Bemarks. 

TotaL 

Per  gqnare 
inch. 

Elongation. 

Set. 

Pounds, 
132,000 
134,000 
136,000 
l'.i8. 000 
140,000 
142,000 
144,000 
146,i)00 
148.000 
150,000 
152. 000 
154.000 
156,000 
158,000 
160,000 
162,000 
164,000 
166,000 
168,000 
170,000 
172,000 
174,000 
176,000 
178,000 
180,000 
182,000 
184,000 
186,000 
188,000 
190,000 
192,000 
194,000 
196.000 
198,000 
200,000 
220,000 
230,000 
240,000 
260,000 
280,000 
202,900 

Pounds. 

Inch, 
.0120 
.0123 
.0128 
.0131 
.0134 
.0140 
.0142 
.0143 
.0146 
.0149 
.0152 
.0155 
.0159 
.  0161 
.0163 
.0168 
.0170 
.0173 
.0178 
.0180 
.0183 
.0186 
.0191 
.0196 
.0204 
.0212 
.0219 
.0224 
.0227 
.0234 
.0240 
.0246 
.0251 
.0259 
.0276 
.08 

Inch. 

Scale  started  off  web  plate. 
Tensile  strength. 

.0006 

.0085 

.0110 

.0159 

.06 
.12 
.19 

"" '35,816" 

Sheared  the  rivets, 
plate. 


Fraotures  started  at  side  of  a  rivet  hole  in  web 
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RIVETED   AND   BOLTED   JOINTS. 
'So.  9396. 


Marks,  T  24. 

f"  steel  plate,  |"  iron  bolts. 
Punched  holes  j  punch  |^,  die  f"  diameter. 

Gross  sectional  area  of  web  plate,  8''.46  X  ".719 square  inohes. .  6. 08 

Shearing  area  of  bolts,  ".61  diameter do 5.84 

Gauged  length,  15". 


Applied  loads. 

In  gauged  length. 

Kemarks. 

Total. 

Per  square 
inc^. 

Elongation. 

Set 

Pounds. 

500 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

16,000 

18,000 

20,000 

23,000 

24,000 

26,000 

28,000 

30,000 

32,000 

34,000 

36.000 

38,000 

40,000 

42,000 

44,000 

46,000 

50,000 

60,000 

70,000 

80,000 

90,000 

100,000 

110,000 

120,000 

130,000 

140,000 

160,000 

160.000 

170,000 

179,200 

Poundt, 

Inch. 

0. 

.0000 
.0001 
.0002 
.0004 
.0005 
.0006 
0008 

Inch. 
0. 

Initial  load. 

Scale  started  off  web  plate. 
Tensile  strength. 
Shearing  strength  of  bolts. 

.0009 
.0011 
.0013 
.0015 
.0016 



.0018 

.0020 

.0022 

.0024 

.0026 

.0028 

.0029 

.0032 

.0034 

.0038 

.0041 

.06 

.06+ 

.08 

.10 

.11 

.12 

.13 

.15 

.16 

.16+. 

.17 

.19 

.21 

.25 



.0008 

/      29, 470 
\      30,680 

Sheared  the  bolts. 
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No.  9396. 
Marks,  T  15. 

3"  8teel  plate,  §"  iron  rivets. 
Funched  holes;  punch  |J",  die  f"  diameter. 
Gross  sectional  area  of  plate,  9".49  x  ".718  =  6.81  square  inches. 
Gauged  length,  15". 


Applied  loads. 


Total. 


Pound*. 

500 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

16,000 

18.000 

20,000 

22,000 

24,000 

26,000 

28,000 

30,000 

32,000 

84,000 

36,000 

88,000 

40,000 

42.000 

44,000 

46,000 

48.000 

50,000 

52,000 

54,000 

56,000 

58,000 

60,000 

62,000 

64,000 

66,000 

68,000 

70,000 

72,000 

74,000 

76,000 

78,000 

80.000 

82,000 

84,000 

86,000 

88,000 

90,000 

92,000 

94,000 

06,000 

98.000 

100,000 

102,000 

104,000 

106.000 

108,000 

110,000 

112,000 

114,000 

116,000 

118,000 

120.000 

122,000 

124,000 

126,000 

128.000 

130,  000 

132.000 

134,000 


In  gauged  length. 


"""LT^  Elongation. 


Pounds. 


Ineh. 

0. 

.0001 
.0001 
.0002 
.0003 
.0004 
.0005 
.0007 
.0008 
.0009 
.  0010 
.0011 
.0012 
.0013 
.0014 
.0015 
.0016 
.0018 
.0019 
.0021 
.0022 
.0023 
.0024 
.0026 
.0027 
.0028 
.0029 
.0030 
.0031 
.0032 
.0034 
.0036 
.0037 
.0038 
.0040 
.0041 
.0042 
.0044 
.0046 
.0048 
.0050 
.0061 
.0054 
.0056 
.0060 
.0079 
.0087 
.0093 
.0008 
.0103 
.0107 
.0109 
.0112 
.0114 
.0118 
.0120 
.0124 
.0128 
.0131 
.0134 
.0137 
.0139 
.0144 
.0147 
.0150 
.0153 
.0158 
.0161 
.0168 


Set. 


Ineh. 
0. 


.0001 


.0002 


.0006 


.0050 


.0068 


Remarks. 


InitUaioMl. 
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No.  9396— Continued. 


Applied  loads. 

In  gaufred  length. 

Remarks.                                 ' 

TotaL 

Pot  squar« 
inon. 

Elongation. 

.Set. 

Pounds. 
136,000 
138,000 
140,000 
142.000 
144,000 
146,000 
148,  000 
150, 000 
152,  000 
154,000 
156,000 
158.000 
160,000 
170. 000 
180,000 
190,000 
200,000 
220,000 
240,000 
247,200 

Pounds. 

Inch. 
.0173 
.0179 
.0185 
.0193 
.0195 
.0199 
.0213 
.0223 
.0231 
.0239 
.0256 
.0264 
.0277 
.03 
.04 
.08 
.09 
.14 
.23 

Inch. 

.0097 

Tensile  strength. 

.0157 

86.300 

Sheared  the  rivets. 
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2fro.  9397. 
Marks,  T  16. 

f"  steel  plate,  |"  iron  bolts, 
'unched  holes;  punch  H"?  <ii©  %"  diameter. 

Gross  sectional  area  of  plate  9''. 54  x  ".719 square  inches. .  6. 86 

Shearing  area  of  bolts,  ".61  diameter do 4.67 

Gauged  length,  15". 


Applied  loads. 


Total. 


50U 

1.000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

16,000 

18,000 

20,000 

22,000 

24,000 

26,000 

28,000 

30,000 

32,000 

84,000 

86,000 

38,000 

40,000 

46,000 

50,000 

60,000 

70,000 

80,000 

90,000 

100,000 

110, 000 

120,000 

IHO,  000 

140,  OUO 

160,000 

160,000 

160,500 


Per  square 
inch. 


In  ganged  length. 


Elongation. 


PoMndM. 


23,890 
34.370 


Inch. 

0. 

.0000 
.0001 
.0002 
.0003 
.0004 
.0006 
.0008 
.0009 
.0010 
.0011 
.0013 
.0015 
.0017 
.0019 
.0021 
.0024 
.0030 
.0037 
.0205 
.0259 
.03 
.04 
.05 
.06 
.07 
.07H 
.09 
.10 
.11 
.12 
.13 
.14 
.16 
.18 


Set. 


Jneh. 
0. 


Remarks. 


Initial  load. 


Tensile  strength. 
Shearing  strength  of  bolts. 


Sheared  the  bolts. 
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No.  9398. 
Marks,  T  27. 

I''  steel  plate,  |"  iron  rivets. 
Funched  holes;  punch  fj",  die  f"  diameter. 

Gross  sectional  area  of  web  plate,  1V'A5  x  ".720=16.42  square  inches. 
Gauged  length,  16". 


Applied  loads. 


In  ganged  length. 


ToUl.     ,^«^j„»2^"«  Elongation. 


Poundi. 

500 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

16,000 

18,000 

20,  000 

22,000 

24,000 

26.000 

28.000 

30,000 

32,000 

34,000 

36,000 

38,000 

40,000 

42,000 

44,000 

46.000 

48,000 

50,000 

52,000 

54,000 

56,000 

58,000 

60,000 

62,000 

64,000 

66,000 

68.000 

70,000 

72,000 

74,000 

76,000 

78,000 

80,000 

82,000 

84,000 

86,000 

88,000 

90,000 

92,000 

94,000 

96,000 

98,000 

100,000 

102,000 

104,000 

106,000 

108,000 

110.000 

112,000 

114,000 

116, 000 

118.000 

120. 000 

122,000 

124.000 

126. 000 


Poundt, 


Inch. 

0. 

.0000 
.0001 
.0003  I 
.0005  ' 
.0006  I 
.0008  I 
.0009  I 
.0011     I 

.0013   ; 

.0014 
.0016 
.0018  I 
.0019 


.0116 
.0120 
.0125 
.0129 
.0131 
.  0134 
.0136 
.0139 
.  0142 
.0145 


Set. 


Inch. 
0. 


.0022  

.0024  

.0026  

.0027  

.0028  

.0029  

.0030  I    .0002 


.0034 

.0035 

.0037 

.0089 

.0040 

.0041 

.0043 

.0045  I 

.0046  I 

.0048  I 

.0050  I 

.0051  ' 

.0053 

.0055 

.0067 

.0059 

.0060 

.0062 

.0063  I 

.0065  I 

.0067 

.0069 

.0071 

.0073  I 

.0075 

.0077 

.0079 

.  0081 

.0084  I 

.0086 


.0007 


.0018 


Remarks. 


Initial  load. 
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Applied  loads. 


In  ganged  length. 


Tot--  ^'^nT^Hongatton. 

Set. 

Pound*. 
128,000 

Pounds. 

Ineh. 
.0147 
.0150 
.0153 
.0156 
.0159 
.0161 
.0164 
.0170 
.  0173 
.0175 
.0179 
.0182 
.0184 
.0186 
.0188 
.0190 
.0191 
.0195 
.0197 
.0199 
.0201 
.0204 
.0206 
.0211 
.0214 
.0216 
.0220 
.0222 
.0227 
.0229 
.0232 
.0237 
.0241 
.0246 
.0257 
.0259 
.0266 
.03 
.04 
.10 
.16 
.24 

Ineh. 

130,000 

132,000 

i:u.ooo 

136,000 
138,000 
140,000 
142,000 
144,000 
146,000 
148,000 
150.000 

.0062 

152,000 
154.000 
156.000 
158,000 
160,000 
162,000 
164,000 

.0072 

166,000 

168,000 
170,000 

172,000 
174,000 
176  000 

178,000 
180,000 
182,000 
184,000 

.0089 

180  000 

188,  000 

190,000 
192.000 
194,000 
196,000 
198.000 
200,000 

.0122 

220,000 
240,000 
260,000 
280,000 
300,000 
308,100 

37.390 



Remarks. 


Tensile  strength. 


Sheared  the  rivets, 
row  in  the  web  plate. 


Fractures  started  at  sides  of  rivet  holes  in  first 
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No.  9399. 
Marks,  T  28. 

I"  steel  plate,  |"  iron  bolts, 
ranched  holes;  pnnch  |^",  die  f"  diameter. 

Gross  sectional  area  of  web  plate,  8".46  X  ".719 sqaare  inches . 

Shearing  area  of  bolts,  ".61  diameter do. . . 

Gauged  length,  15". 


6.08 
5.84 


Applied  loads. 


In  gauged  length. 


Total.     I  ^•^^"^'^  Elongation. 


Set. 


Remarks. 


Pounds. 
50U 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
10,000 
18,000 
20,000 
22,000 
24,000 
26,000 
28,000 
80,000 
32,0U0 
34,000 
86,000 
38,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
64,000 
56.01>0 
60,000 
70.000 
80,000 
90.000 
100,  UOO 
110,000 
120,000 
130,000 
140,000 
150,000 
160.000 
170,000 

189,900 


Pounds. 


31,230 
32,520 


Inch.      I 
0.  I 

.0001    '. 

.0001     . 

.0003     . 

.0005    I. 

.0006     . 

.0<108    I. 

.0010     . 

.0011      . 

.0012    .. 

.0013      . 

.0015      . 

.0017      . 

.0019     . 

.0020    I. 

.0022      . 

.0024    '. 

.0025     . 

.0027      . 

.0029      . 

.0081      . 

.0032 

.0034 

.0036 

.0038 

.0040 

.0043 

.0047 

.0051 

.06 

.07 

.08 

.11 

.12 

.13 

.15 

.16 

.17 

.18 

.19 

.21 

.24 


Inch. 
0. 


I 


.0004 


Initial  load. 


Tensile  strength. 
Shearing  strength  of  bolts. 


Sheared  the  bolts. 
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No.  9400, 
Marks,  T  19. 

#"  steel  plate,  |"  iron  rivets. 
Punched  holes;  punch  fj",  die  f"  diameter. 
Gross  sectional  area  of  wet  plate,  9".41  x  ".717  =  6.75  square  inches. 


Applied  loads. 


Total. 


Poundt. 

500 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

16.000 

18,000 

20,000 

22.000 

24,000 

26,000 

28,000 

80,000 

82,000 

84,000 

86,000 

88.000 

40,000 

42,000 

44,000 

46,000 

48,000 

50,000 

52.000 

54,000 

56,000 

38,000 

60,000 

62,000 

64,000 

66.000 

68,000 

70,000 

72,000 

74,000 

76,000 

78,000 

80.000 

82,000 

84,000 

86,000 

88.000 

90,000 

02,000 

04,000 

06,000 

08,000 

100,000 

102,000 

104,000 

106,000 

108,000 

110,000 

112,000 

114,000 

116.000 

118,000 

120,000 

122,000 

124,000 

126,000 

128,000 

130,000 

132.000 


In  ganged  length. 


"■"bX"  Elongation 


Poundi. 


Inch. 

0. 

.0001 
.0001 
.0002 
.0003 
.0004 
.0006 
.0007 
.0008 
.0009 
.0010 
.0012 
.0013 
.0014 
.0016 
.0018 
.0010 
.0020 
.0022 
.0023- 
.0^24 
.0026 
.0027 
.0028 
.0029 
.0031 
.0032 
.0034 
.0036 
.0037 
.0039 
.0040 
.0042 
.0044 
.0046 
.0047 
.0049 
.0051 
.0053 
.0055 
.0058 
.0061 
.0065 
.0070 
.0076 
.0081 
.0086 
.0090 
.0096 
.0008 
.0102 
.0106 
.0109 
.0111 
.0115 
.0118 
.0121 
.0124 
.0127 
.0130 
.0132 
.0134 
.0188 
.0140 
.0143 
.0146 
.0148 
.0150 


Set. 


Kemarks. 


Inch, 
0. 


Initial  load. 


.0001 


.0002 


.0009 


.0040 


.0055 
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No.  9400— Continued, 


Applied  loads. 

In  ganged  length. 

Remarks. 

TotaL 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
134, 000 
136,000 
138,000 
140,000 
142.000 
144,000 
146,000 
148.000 
150,000 
152,000 
154,000 
156,000 
158,000 
160.000 
162,000 
164,000 
166,000 
168,000 
170,000 
172,000 
174,000 
176,000 
178.000 
180,000 
190,000 
200,000 
220,000 
240,000 
260,000 
261,800 

Pounds. 

IneK 
.0154 
.0166 
.0159 
.0163 
.0169 
.0172 
.0174 
.0178 
.0180 
.0185 
.0190 

Inch. 

Tensile  strength. 

.0069 

.0194 

.0198 
.0203 
.0210 
.0212 
.0216 
.0224 
.0229 
.0236 
.0246 
.0254 
.0262 
.0270 

:r 

.18 
.22 
.35 

.0090 

.0139 

38.780 

' 



Sheared  the  rivets, 
the  web. 


Fractures  started  in  first  row  of  rivet  holes  in 
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No.  9401. 
Marks,  T  20. 

i"  steel  plate,  |"  iron  bolts. 
Punched  holes;  panch  |^",  die  f"  diameter. 

Gross  sectional  area  of  web  plate,  9", 45  X  ''.488 

Shearing  area  of  bolts,  ".61  diameter 

Ganged  length,  15". 


.  square  i  nches . .  4. 61 
do 4.67 


Applied  loads. 


TotaL 


Founda. 

500 

1,000 

2,000 

4,000 

ft,  000 

8,000 

10,000 

12,000 

14,000 

16,000 

18,000 

20,000 

22,000 

24,000 

26,000 

28,000 

80,000 

82,000 

84,000 

36,000 

38,000 

40,000 

42,000 

44,00U 

46,000 

48,000 

50,000 

52,000 

60,000 

70,000 

80,000 

90,000 

100,000 

110.000 

120,000 

130,000 

140,000 

144,200 


Per  sqaare 
incD. 


Pounda. 


In  ganged  length. 


Elongation.        Set. 


31.280 
30,880 


Inch, 

0. 

.0001 
.0002 
.0005 
.0008 
.0009 
.0011 
.0013 
.0015 
.0017 
.0020 
.0022 
.0024 
.0026 
.0028 
.0082 
.0035 
.0036 
.0038 
.0041 
.0044 
.0046 
.0049 
.0052 
.0054 
.0057 
.0061 
.05 
.08 
.00 

•  .11 
.12 
.13 
.14 
.16 
.17 
.19 


Inch. 
0. 


.0002 


KemarkB. 


Initial  load. 


Tensile  strength. 
Shearing  strength  of  bolts. 


Sheared  the  bolts. 
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Fo.  9402. 
Marks,  T7. 

i"  steel  plate,  |"  iron  rivets. 
Funched  holes;  punch  -J-J",  die  f"  diameter. 

Gross  sectional  axea  of  web  plate,  lO'MS  X  ".487 square  inches  .  4. 96 

Net  sectional  area  of  covers,  9'M7  X  ".24 do 2.20 

Gauged  length,  15". 


Applied  loads. 


Total. 


Per  square 
incn. 


In  gauged  length. 


Elongation.        Set. 


Remarks. 


Poundt. 

500 

1,000 

2,000 

4,000 

e,ooo 

8,000 
10,000 
12,000 
14,000 
18,000 
18,000 
20,000 
22,000 
24,000 
26.000 
28,000 
80,000 
32,000 
34,000 
36,000 
38,000 
40,000 
42,000 
44,000 
46,000 
48.000 
50,000 
52,000 
54,000 
66,000 
58,000 
60.000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
04,000 
06,000 
98,000 
100,000 
102,000 
104,000 
106,000 
108,000 
110,000 
112,000 
114.000 
116,000 
118,000 
120,000 


Pounds. 


24,190 


Inch, 

0. 

.0000 
.0002 
.0005 
.0007 
.0010 
.0014 
.0017 
.0021 
.0024 
,0027 
.0029 
.0032 
.00.35 
.0037 
.0039 
.0048 
.0044 
.0048 
.0051 
.0054 
.0058 
.0060 
.0063 
.0065 
.0069 
.0072 
.0075 
.0078 
.0081 
.0085 
.0087 
.0090 
.0094 
.0097 
.0101 
.0106 
.0111 
.0120 
.  0126 
.0131 
.0136 
.0143 
.0148 
.0152 
.0157 
.0161 
.0166 
.0170 
.0175 
.0180 
.0184 
.01G2 
.0196 
.0202 
.0207 
.0212 
.0219 
.0228 
.0238 
.0265 
.03 


Inch, 

0. 


Initial  load 


.0002 


.0007 


.0051 


Tensile  strength. 


Fractured  the  covers  through  first  row  of  rivet  holes.    Appearance 
granular  next  sides  of  holes,  silky  metal  balance  of  fractures. 

Maximum  stresi  on  joint. 

Tension  on  gross  section  of  web  plate ponnds  per  square  inch. .  24, 190 

Tension  on  net  section  of  covers do 54,540 
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No.  9403. 
Marks,  T  8. 

i"  steel  plate,  |"  iron  bolts. 
Panched  holes;  panch  \^^\  die  j"  diameter. 

Oro88  sectional  area  of  web  plate,  10''.22  x  ''.4S8 

Shearing  area  of  bolts,  ".61  diameter 


.square  inches..  4.99 
do....  3.50 


6auge<L  length,  16". 


Applied  loads. 

In  gauged  length. 

Kemarks. 

Total 

Per  sqoare 

Elongation. 

Set 

P<nmds. 

500 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12.000 

14.000 

16,000 

18.000 

20,000 

22,000 

24,000 

26,000 

28,000 

30,000 

40,000 

50,000 

60,000 

70,000 

80,000 

90.000 

100.000 

103,500 

Poundi. 

Ineh, 

0. 

.0001 
.0002 
.0005 
.0007 
.0010 
.0012 
.0015 
.0018 
.0021 
.0028 
.0020 
.0029 
.0032 
.0085 
.0041 
.06 
.08 
.12 
.15 
.17 
.19 
.21 
.26 

Inch. 
0. 

InlUal  load. 

Tendle  strength. 
Shearing  stxength  of  bolts. 

I      20,740 
\      29,570 



Sheared  the  bolts, 
covers. 


Started  fractures  at  sides  of  holes  in  first  row  in 
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No.  9404. 
Marks  T 11. 

J"  steel  plate,  |"  iron  rivets. 
Punched  holes;  panch  fj",  die  f"  diameter. 

Gross  sectional  area  of  web  plate,  10".22  x  '^256 square  inch . .  2. 62 

Net  sectional  area  of  web  plate,  8".78  X  ".256 do 2.25 

Gauged  length,  15''. 


Applied  loads. 


In  ganged  length. 


TotaL 

Pounds. 

500 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

16,000 

18,000 

20,000 

22,000 

24,000 

26,000 

28,000 

30,000 

32,000 

34,000 

36,000 

88.000 

40,000 

42,000 

44,000 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

Inch. 

0. 

.0002 
.0003 
.0006 
.0009 
.0013 
.0017 
.0021 
.0025 
.0028 
.0082 
.0036 
.0039 
.0042 
.0046 
.0049 
.0052 
.0056 
.0059 
.0063 
.0067 
.0070 
.0074 
.0079 
.0083 
.0086 
.0090 
.0095 
.0099 
.0104 
.0109 
.0114 
.0121 
.0127 
.0134 

Inch,      ; 
0. 



.0008 

46,000 
48.000 

BO  000 

52.000 
54,000 
66,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74,000 
76.000 
78,000 
80.000 
82.000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
06,000 
98,000 
109  900 

.0023 

.0142 
.0149 
.0156 
.0164 
.0172 



.0179 
.0187 
.0197 
.0204 
.0213 
.0223 
.0236 
.0249 
.0265 
.0288 
.05 

.0070 



............ 





'  li  Qsn 

Remarks. 


Initial  load. 


Tensile  strength. 


Fractured  web  plate  across  first  row  of  rivet  holes. 

Granular  metal  at  sides  of  one  hole,  silky  appearance  elsewhere. 

Maximum  atreea  on  joint. 

Tension  on  gross  section  of  web  plate pounds  per  square  inch . .  41|  ^0 

Tension  on  net  section  of  web  plate do 48,840 


t-  ^^-* 


o  o 
o  o 


I 


T 


Ob 


O    Q 


TJrzr 


o  o 


'^, 
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RIVETED   AND   BOLTED   JOINTS. 


837 


No.  9405. 
Marks,  T  12. 

1"  steel  plate,  |"  iron  bolts. 
Pauched  holes;  punch  H">  di^  t"  diameter. 

Gross  seetional  area  of  web  plate,  8".04 x  ".250 square  inches . .  2. 01 

Net  sectional  area  of  web  plate,6'  .60x".2o0 do 1.65 

Shearing  area  of  bolts,  ".61  diameter ....do....  3.50 

Oaaged  length,  15''. 


Applied  loads. 


Total. 


Poundt» 
500 
1,000 
2,000 
4,000 
0,000 
8,000 
10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
22,000 
24,000 
28,000 
28,000 
30,tKX) 
32,000 
34.000 
3S,U00 
38,000 
40,000 
42.000 
44.000 
46,000 
48.000 
50.000 
52,000 
60,000 
70.000 
80,000 
80,400 


Per  square 
Inch. 


Poundi. 


40,000 


In  ganged  length. 


Elongation. 


Inch. 
0. 

.0001 

.0002 

.0005 

.0008 

.0011 

.0016 

.0020 

.0024 

.0027 

.0030 

.0034 

.0037 

.0040 

.0044 

.0048 

.Oa'il 

.0056 

.0060 

.0064 

.0009 

.0072 

.0076 

.0081 

.0085 

.0090 

.0008 

.11 

.14 

.16 

.30 


Set. 


Inch. 
0. 


.0008 


RemarkB. 


Initial  load. 


Tensile  strength. 


Fractured  web  plate  across  first  row  of  rivet  holes.    Silky. 

Maximum  atreta  on  JoinP, 

Tension  on  gross  section  of  web  plate pounds  per  square  inch . .  40, 000 

Tension  on  net  section  of  web  plate do....  48,730 

Shearing  on  bolts do....  23.970 

H.  Doc.  131 22 
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BIVETED  AND  BOLTED   JOINTS. 
No.  9406. 


Marks,  T  1. 

Angle,  3"  x3"  x  |",  i"  iron  rivets. 

Punched  holes;  punch  -J^",  die  3"  diameter. 

Oross  sectional  area  of  angle  (approximate),  2.11  square  inches. 

Gauged  length,  15". 


Applied  loads. 

Total. 

Per  square 

iDCll. 

Poundt. 
600 

Poundi, 

i.ooa 

1,500 

2,000 

2,500 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18, 000 

19,000 

20,000 

21.000 

22,000 

23,000 
24,000 

26,000 

26,000 

27,000 
>    28,000 

29,000 

30,000 

31,000 

32,000 

33,000 

84,000 

36,000 

36,000 

37,000 

38,000 
39,000 

40,000 

41  000 

44,000 

48,000 
60,100 

23.740 

In  gauged  leDgth. 


Klongation         Set. 


Inch. 

0. 

0. 

.0003 
.0005 
.0006 
.0008 
.0010 
.0012 
.0015 
.0017 
.0020 
.  0022 
.0024 
.0027 
.0030 
.0035 
.0039 
.0044 
.0048 
.0054 
.0059 
.0066 
.0071 
.0081 
.0087 
.0094 
.0104 
.0110 
.0120 
.0130 
.0138 
.0146 
.0154 
.0165 
.0172 
.0180 
.0190 
.0199 
.0210 
.0222 
.0234 
.0246 
.0269 
.0300 
.04 
.06 


Inch. 
0. 


.0014 


.0051 


.0132 


Remarks. 


Initial  load. 


Tensile  strength. 


Fractured  angle  bar  at  opposite  end  from  the  gauged  length.  Line 
of  fracture  extended  through  first  rivet  hole  in  each  leg.  Appearance, 
granular. 
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RIVETED   AND   BOLTED  JOINTS, 
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No.  9407. 
Marks,  T  2. 

Angle,  3"  x  3"  x  §",  f "  iron  rivets  and  bolts. 
Puncbed  boles;  pnncb  H",  die  f"  diameter. 

Gross  sectional  area  of  angle  (approximate) square  inches . .  2. 11 

Shearing  area  of  bolts do 1.75 

Gauged  lengtb,  15". 


Applied  loads. 


In  gaaged  length. 


Total.      ^®T»^*"*lElongation.i        Set. 


Pound*. 
500 
1,000 
1.500 
2,000 
2,500 
3,000 
4.000 
5,000 
6,000 
7,000 
8,00U 
0,000 

lo.ouo 

11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18.000 
19.  000 
20,000 
21.000 
22,  000 
20.000 
80,  000 
31,000 
38,000 
42.000 
46.000 
50.  (KM) 

50.K00 


Pound». 


f      24. 080 
\      29. 030 


Inch. 

0. 

.0002 
.0004 
.0005 
.0007 
.0009 
.0012 
.0016 
.0020 
.0024 
.0029 
.0033 
.0038 
.0044 
.0048 
.0052 
.0059 
.0066 
.0074 
.0083 
.0096 
.0120 
.0146 
.0208 
.11 
.12 
.16 
.18 
.21 
.25 
.29 
.35 


Remarks. 


Jneh. 
0. 


Initial  load. 


.0087 


Tensile  strength. 
Shearing  strength  of  holts. 


Sbeared  tbe  bolts.     A  small  crack  was  started  at  tbe  first  rivet  bole 
in  tbe  lower  leg  of  tbe  angle. 


GAS  TUBE. 


HYDROSTATIC  TEST,  WITH  INTERIOR  PRESSURE,  OF  A  GAS 
TUBE  FOR  THE  UNITED  STATES  SIGNAL  SERVICE. 
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GAS   TUBE. 
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TUBE  KADE  BT  THE  MANNESMAH  TUBE  GOMPANT,  BfEW  TORE. 

The  tube  was  tested  by  means  of  pipiug  connected  with  a  reservoir 
cylinder  placed  in  the  testing  machine.  The  piston  of  this  reservoir  was 
3".37  diameter;  sectional  area,  8.92  square  inches. 

The  total  loads  applied  refer  to  this  piston.  There  was  no  leakage 
of  the  connections,  hence  the  piston  travel  closely  indicates  the  time 
when  the  tube  reached  its  elastic  limit,  which  occurred  at  4,710  pounds 
per  square  inch,  as  shown  by  the  increased  rate  of  travel  of  the  pistoii 
and  the  gradual  yielding  of  the  tube  under  sustained  pressure. 

Between  the  load  at  the  elastic  limit  and  time  of  final  rupture,  scale 
started  off  the  exterior  surface  of  the  tube  in  minute  flakes  at  places 
along  its  length,  but  without  general  scaling. 

At  a  place  25''  to  31''  from  the  closed  end  a  seam  in  the  exterior 
surface  slightly  opened,  this  seam  being  about  90^  from  the  side  on 
which  final  rupture  occurred. 


No.  8312. 


STi^" 


^Jtttpture, 


yi 


ZJ 


Weight,  82  pounds. 


Applied  loads. 

Total. 

Per  square 

projcctH.                                             Remarks. 

P(mnd: 
8,920 
17,840 
26,7tfO 
35,680 
87.000 
38,000 
39.000 
40,000 
41.000 
42.000 
42.000 
42,000 
42,500 
42.  500 
43.000 
43,000 
43,500 
44.000 
44,600 
44,600 
46,000 
47,000 
47,500 
48.000 
49,000 
8,920 
44,600 
49,000 
60,000 
51,000 
52,000 
52.300 

Potttuf«. 

1.000 
2.000 
3,000 
4,000 

Inches. 
14.41 
13.53 
12.73 
11.95 
11.83 
11.75 
11.65 
11.54 
11.42 
11.18 
11.03 
in.94 
10.83 

Blastic  limit. 
After  3  ininates. 
After  5  mlDates. 

4,710 
4,710 
4,710 

10.46    1          Do. 
10.36    ! 

10.01    1          Bo. 
9.90    1 

5,'666" 

5,000 

9.75 

9.28 

8.19 

7.35 

5.83 

5.02 

4.08 

2.65 

16.76 

13.24 

12.78 

11.81 

10.56 

9.40 

Do. 
New  stroke  of  piston  taken. 
Ultimate  strength. 

i,o66 

5,000 

6.868 

A  longitudinal  rupture  occurred  at  the  nipple  end  of  the  tube, 
extending  about  13^"  along  the  length  of  the  tube. 
Appearance  silky,  lamellar. 
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WBOUGHT   IRON. 
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BRICKS. 


ABSORPTION  OF  WATER  AND  COMPRESSIVE  ELASTIC 

PROPERTIES,  AND   EXPANSION   DUE 

TO  HEAT  AND  COLD. 

BUILDING  MATERIAL  TESTS,  CONTINUED  FROM  REPORT  OF  1896. 
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BRICKS. 
Absorption  op  Water. 


No.  of 

t«flt 

com* 

press- 

ive 
elMtio 
prop- 
erties. 


1373 

1874 
1378 

1377 
1870 

1371 
1372 
1881 

1882 
1886 
1884 
1385 
1365 

1366 
1367 
1375 
1376 
1380 
1379 
1364 

1368 

1868 


Contribntor. 


Kansas   City   Hydranlic 

Press  Briok  Co 

...do 

The  Powhatan  Clay  Manu- 

factaring  Co 

do 

The  Hydraulic  Preen  Briok 

Co 

....do 

....do 

Philadelphia    and   Boston 

Face  Brick  Co 

....do 

do 

....do 

....do 

Saatem    Hydranlic   Press 

Brick  Co 

....do 

....do 

Brooke  Terra  Cotta  Co 

...do 

Gladding  McBean  &,  Co. . . . 

do 

Northern  Hydranlic  Press 

Brick  Co 

Chicago   Hydraulic   Press 

Brick  Co 

Clark  Press  Brick  Co 


Absorption  of  water. 


Weight, 
dry. 


After  soaking 
one  week. 


Lb: 


J_ 


After  pnsaing 
through  cola, 
hot  and  cold 
baths. 


Increase  after 
I    soaking  first 
week. 


By     I      By     '     By     I     By     '     By  By 

: weight,  volume,  weight,  volume,  weight  !volume.< 


Oz.  I  Per  tt. 


7 


"1, 
Pi 

15* 


I  '  I 

Per  et.    Per  et.    Per  ct.    Per  et.    Per  ct. 


12.1 
10.7 

11.2 
6.7 

15.9  I 

7.5  I 
9.0 

19.5 

17.6  I 
4.6, 

17.7 

10.7  I 

7.1 
7.4  I 
6.1 

6.6  I 
5.5 
5.8  I 

11.6  I 

13.5  ' 

9.4  I 
7.7 


23.0 
20.6 

20.9 
14.4 

28.2  ! 
15.3 
17.7  I 

83.1  ' 
31. 0 
10.2 
29.8 
21.1 

14.8 
14.4 
12.6 
13.0 
11.4 
12.0 
22.6 

24.9 

I 
19.0  ' 
14.1 


14.1  , 
13.0 

14.3 
8.4 

18.1 
11.4 
12.0  ! 

21.2 
19.3  I 
6.2  I 
21.0 
12.6 


8.5  ' 

9.2 

8.4 

10.8  i 
8.1 

10.2  I 
13.6 

15.8 

10.9  I 
13.1  I 


26.8  ' 
25.1 

26.7  I 
18.0 

32.0 
23.2  , 
23.7 

36.2 
34.0  I 
13.6  I 
35.3 
24.8 

17.8 
18.7 
17.4 
21.3 
16.9 
21.2 
26.3 

29.2 

22.0 
24.1 


2.0 
2.3  I 

3.1' 
1.7 

2.2 
3.9 
3.0 

1.7  I 

1.7 
1.6 
3.8 

1.9  I 

1.4 
1.8 
2.3 
4.2 
2.6 
4.4 
2.0 

2.3 

1.5 
5.4 


3.8 
4.5 

5.8 
3.6 

3.8 
7.9 
6.0 

3.1 
3.0 
3.4 
5.5 
3.7 

3.0 
4.3 
4.8 
8.3 
5.5 
9.2 
8.7 

4.3 

8.0 
10.0 


GoMPRESsiTB  Elastic  Properties. 

The  bricks  were  prepared  for  testing  with  their  ends  ground  flat,  and 
were  loaded  endwise  in  the  testing  machine. 

Observations  were  made  on  the  compressibility  of  the  bricks  in  the 
direction  of  loading,  and  the  lateral  expansion  of  the  material  was 
determined  on  a  transverse  ganged  length  taken  at  right  angles  to  the 
direction  of  loading. 

Valaes  of  the  moduli  of  elasticity  ranged  from  820,000  pounds  per 
square  inch  for  a  soft  fire  brick  to  7,200,000  pounds  X)er  square  inch 
the  value  found  for  a  hard  paving  brick. 

The  ratios  of  lateral  expansion  to  longitudinal  compression  generally 
fell  between  the  limits  of  -^  and  j-^.  In  one  instance  the  apparent 
ratio  was  i^,  but  this  exceptionally  large  value  was  attributable  to  the 
heterogeneous  condition  of  the  brick,  which  was  softer  and  more  com- 
pressible immediately  under  the  transverse  gauged  length  than  else- 
where along  its  length. 

An  exceptionally  small  ratio,  ^^^  was  shown  by  a  fire  brick  of  low 
compressive  modulus  of  elasticity. 

The  coefficients  of  expansion  by  heat  were  determined  with  certain 
bricks  which  had  been  examined  for  compressive  elastic  properties  and 
reported  in  1895. 
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The  absorption  of  water  was  observed  after  one  week's  immersion  in  a 
bath  at  atmospheric  temperature,  and  was  again  observed  after  the  bnck 
had  passed  through  the  hot  water  bath  of  about  212^  F. 

The  effects  of  feezing  while  in  a  saturated  state  were  determined 
showing  the  expansion  while  in  a  frozen  state  and  the  permanent  set 
which  resulted  from  this  expansion.  A  number  of  samples  were  frozen 
a  second  time. 

The  following  table  exhibits  these  results,  together  with  moduli  of 
elasticity  and  ratios  of  lateral  expansion  and  longitudinal  compression. 

When  a  second  freezing  had  been  given  the  brick,  the  second  values 
in  the  column  showing  the  expansion  by  freezing  indicate  the  total 
amount  of  expansion  in  the  gauged  length  of  6''. 

Bbigk  Contributed  by  the  Somerset  and  JoHNsoNBURa  Manu- 
facturing Company,  Boston,  Mass. 

PAVING  BRICK,  DARK  BROWN  COLOR. 

No.  1393. 
Length,  8".69. 

Sectional  area,  2".56  x  4".22  =  10.8. 
Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  sqaare 
Inch. 

Compres- 
sion. 

Set. 

Pounds. 
1,080 
2.160 
3,240 
4,320 
5,400 
6,400 
7.660 
8,640 
9,720 
10,800 
1,080 

Pounds. 
100 
200 
300 
400 
500 
600 
700 
800 
900 
1.000 
lOfl 

Jneh. 

0. 

.0001 
.0002 
.0003 
.IHXM 
.001)5 
.00  6 
.0008 
.0009 
.0011 

Inch. 
0. 

Initial  load. 
|e  =  3,650,000  ponnds  per  sqaare  inch. 

0. 

16,200    ;          1.600 
21,600              2,000 
27  000             2  son 

.0018 
.0025 
.0033 
.0039 
.0047 
.0054 
.0062 
.0069 

82,400 
37.800 
48,200 
48,600 
64,000 
1,080 

3,000 
3,600 
4,000 
4,500 
5,000 
100 

.0002 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  3".5. 


Applied  loads. 

In  ganged  length. 

-      Remarks. 

Total. 

Per  sqnare 
inch. 

Lateral 
expansion. 

Set. 

Pounds. 

1,060 
54,000 

1,080 
54,000 

1,080 

Pounds. 

100 
5.000 

100 
5,000 

100 

Jneh. 
0. 
.0007 

Jneh. 
0. 

Initial  load. 

0. 

.0007 

0. 

Batio  of  lateral  expansion  to  longitudinal  compression,  ^. 


BRICKS. 
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Bbiges  Contbibutbd  by  the  Gay  Head  Olay  and  Bbiok 
Company,  Chelsea,  Mass. 

FIRE  BRICK,  "SALAMANDER  XX." 
No.  1400. 

Length,  9'MO. 

Sectional  area,  2".50x4".60  =  11.60  square  inches. 

Gauged  length,  6'', 


Applied  loada. 

In  ganged  length. 

Remarks. 

Total. 

Per»aaare 

Comprea- 
aion. 

Set. 

Jneh. 
0. 

Poundi. 
1,150 
2.800 
8,450 
4,«00 
5.750 
6,900 
8,050 
9,2U0 
10,350 
11.500 
1.150 

Pound*.          Inch. 
100           0. 
200             .(KM 
300              .0011 
400              .0016 
500              .0022 
600    1          .0028 
700              .0033 

Initial  loAd. 

• 
|e  =  M0,000  pounds  per  square  inch. 

900 

1,000 

100 

.0044 
.0050 

.0004 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  3''.5. 


Applied  loMlfl. 

In  gauged  length. 

Remarks. 

TOUI.     ^^-iX" 

Lateral    |        ^. 
expansion. .        "^ 

1 

Poundt. 

1.150 
11,500 

1,150 
11,500 

1,150 

Pounds. 

100 

1,000 

100 

1,000 

100 

Inch. 
0. 
.0001 

Jneh. 
0. 

Initial  load. 

0. 

.0001 

0. 

Batio  of  lateral  expansion  to  longitudinal  compression,  j-^. 


350  BRICKS. 

DABE  BUFF  SPECKLED  BBICK. 

.  No.  1444. 

Lentil,  11".78. 

Sectional  area,  1".56  x  4".03  =  6.29  square  inches. 

Gauged  leugth,  6". 


Applied  loads.              In  gauged  length. 

Bemarks. 

'^ot''-       '•'^nX"    ^S"- 

Set. 

Pounds. 
629 
1,258 
1.887 
2,516 
3.145 
3,774 
4.403 
5.032 
5,661 
6,290 
629 
9,435* 
12,580 
15,725 
18,  870 
629 

Pounds.          Inch. 
100            0. 
200    1          .0004 
300              .  0007 
400              .0010 
500              . 0012 

Inch. 
0. 

Initial  load. 
\e  =  2, 180,000  pounds  per  square  inch. 

600              .0015 
700              .  0018 
800    ,          .0021 
900              .0023 
1,000    .          .0027 

100    ' 

6. 

1.500              .0040 
2,000              .0055 
2.500              .0069 
3,000              .0083 
100      

.0003 

1 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  3".5. 


Applied  loads.        |      In  gauged  length. 

Bemarks. 

Total      '  ^®'  square '     Lateral 
xowu.     I       \t^^^       I  expansion. 

Set 

Pounds.       Pounds.          Inch. 
629                 100            0. 
18,870              3,000              .0009 
629                 100     

Inch. 
0. 

Initial  load. 

0. 

18,870              3.000              .0009 
629                  100      

0. 

Eatio  of  lateral  expansion  to  longitudinal  compression,  g^. 


BRICKS. 

DABK  BUFF  SPECKLED  BBTCK. 

No.  1445. 
Length,  ll".7o.     . 

Sectional  area,  l".65x4".03  =  6.26  square  inches. 
Gauged  length,  6". 


851 


Applied  loads. 

In  ganged  length. 

Bemarka. 

Total. 

Povndt. 
625 
1.250 
1.875 
2,500 
3.125 
3,750 
4,375 
5,000 
5,625 

Per  sqnare 
inch. 

Conipres- 
sion. 

Set 

Pounds. 
100 
200 
300 
400 
500 

Inch. 

0. 

.0002 
.0006 
.0009 
noi9 

Inch. 
0. 

Initlalload. 
}e  =  2,260,000  pounds  per  square  inch. 

600    1          -OUU 

700 
800 
000 

.0017 
.0020 
.0022 
.0025 

6,250    !          1.000 

625 
9,375 
12,500 

100 
1,500 

0. 

.oono 

2.  000               .  00.'S2 

15,625              2,500    1          .0065 
18.750               3,000               .OOAO 

025     1              100 

.6663 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  3".5. 


Applied  loads. 

III  ganged  length. 

Lateral            «  . 
expansion.         " "' 

Bemarkc. 

Total. 

Per  SQuare 
incli. 

Poundg. 

625 
18,750 

025 
18,750 

PouTidt. 

100 
8,000 

100 
8.000 

Inch,             Inch. 
0.                   0. 
.0006    1 

Initial  load. 

1        0. 

.0006      

025                 100 

0. 

Eatio  of  lateral  expansion  to  longitudinal  compression,  ^^g. 
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BRICKS. 


Bbiok  Conteibuted  by  the  Blandfobd  Bbige  and  Tile 
Company,  Russell,  Mass. 

FIBE  BRICK  No.  1.  X. 

No.  1399. 
Length,  9".19. 

Sectional  area,  2'^43  x  4''.84  =  11.76  square  inches. 
Oauged  length,  5''. 


Applied  loads. 

In  f^nged  length. 

Remarke. 

Total. 

Per  square     Comprea-  [       «^x 
inch.             Bion.       '       ****• 

Pound*. 
1,176 
2,352 
3,528 
4,704 
5,880 
7,056 

Pounds.           Inch. 
100    1        0. 
200    1          .0007 
300              .0013 
400    ,          .0019 
500    '          .0025 
ftOO                 .00.11 

Inch. 
0. 

Initial  load. 

8,232    1              700              .00:i5 
9,408    1              800              .0040 
10, 584                   9(K)               .  04M6 



11,760               1,000               -00S2 

Je  =  940,000  poQiidH  per  square  inch. 

! 

1, 176                   Khi 

.0004 

Lateral  expansion  under  endwise  compression  loads. 
Trimsverse  gauged  length,  3".5. 


Applied  loads. 


In  gauged  length. 


Total. 


Per  Hquare  |     Lateral    ! 
expansion. 


:  Hqn 
inch 


Pounds.  I  Pounds. 

1.176    <  100 

11,760    ;  1,000 

1,176    :  100 

11,  im  1, 000 

1,176  100 


Inch. 
0. 

.0004 


.0004 


•| 


Set. 


Inch. 
0. 


Remarks. 


Initial  load. 


Batio  of  lateral  expansion  to  longitudinal  compression,  g^. 


BRICKS. 
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Bbigk  Con'tributed  by  the  New  England  Stea^c  Briok 
Company,  Providence,  R.  I. 

PAVING  BRICK,  BAAK  RED  (X)LOR. 

No.  1395. 
Length,  7".75. 

Sectional  area,  2'^35  x  3''.55  =  8.34  square  inches. 
Gauged  length,  5^'. 


Applied  loads. 


Total. 


Pounds. 

4,170 
8,840 
12,510 
16,S80 
20,850 
25.020 
20,190 
38,300 
87,530 
41.700 
884 


Per  sqnare 
incn. 


Pound*. 

100 

500 

1,000 

1,500 

2,000 

2,500 

8,000 

8,500 

4,000 

4,500 

5,000 

100 


In  gauged  length. 


CknnpreB- 
■ion. 


Jfi«A. 

0. 

.0002 
.0007 
.0014 
.0020 
.0026 
.0032 
.0039 
.0045 
.0050 
.0066 


Remarks. 


Set. 


Inek, 
0. 


Initial  load. 


kfuJn  '  |}e  -  -  4,640,000  pounds  per  square  inch. 


Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  3^'. 


Applied  loads. 


Total. 


'  Per  square 


sous 
Dcn. 


incl 


Poundg. 
834 

41,700 

884 

41,700    I 


834 


Pounds. 

100 
5,000 

100 
5,000 

100 


In  ganged  length. 


Lateral 
expansion. 


/imA. 
0. 
.0004 


Set. 


Inch. 
0. 


0. 


Remarks. 


Initial  load. 


Batio  of  lateral  expansion  to  longitudinal  compression,  g^x- 
H.  Doc.'l31 23 
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BRICKS 


Bricks  OoNTBisnTED  bt  the  Satrb  &  Fishbr  Company, 
Sayreyillb,  N.  J. 


CREAH<;OLORSD  BRICK  Ko.  3. 


No.  1397. 


"pgjvel'Od  dj^ep. 


^^^ 


Sectional  area  (2".27x4".10)— (''.06x2".05)  =  9.18  square  inches. 
Oauged  length  ^"^  on  opx>08ite  side  to  sunken  panel. 


Applied  loads. 


ToUL 


918 
1.886 
2,754 
3,672 
4,680 
5,608 
6,126 
7,344 
8.262 
9,180 
918 
18, 770 
18,800 
22,950 
27,540 
82,180 
85,600 
88,580 


Peraqoftre 
iBcn. 


PouiuZff. 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1,000 

100 

1.500 

2,000 

2,500 

3,000 

3,500 

8,878 

4.208 


In  ganged  length. 


Compree- 
sioiL 


Set. 


Remarks. 


In6k. 

0. 

.0004 
.0007 
.0010 
.0012 
.0014 
.0016 
.0018 
.0021 
.0028 


Inch. 
0. 


.0034 
.0045 
.0056 
.0068 
.0080 


.0002 


Initial  load. 


Cracks. 

Ultimate  strength. 


BRICKS. 

BRICK  Ko.  47. 
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Length,  ll/'79. 

Sectional  area,  1".58  x  3".96 : 

Gauged  length,  6'^ 


No.  1446. 
:  6.26  square  inches. 


AppUed  loads. 

In  ganged  length. 

Bemarks. 

To*^-      ^"toT"" 

Compres- 
sion. 

Set. 

626 
1,252 
1,878 
2,504 
3.180 
8,756 
4.382 
5,006 
5,684 
.6,260 
626 
9,390 
12,520 
15,650 
18,780 
626 
18,780 

Pound*. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1.000 

100 

1,500 

2,000 

2,500 

3,000 

100 

3.000 

Jneh. 

0. 

.0000 
.0002 
.0004 
.0007 
.0010 
.0013 
.0016 
.0019 
.0023 

Jneh. 
0. 

Initialload. 
\k  =  1,790,000  ponndf}  per  square  inch. 

0. 

.0039 
.0057 
.0078 
.0105 

.0008 

.0109 

'626                 100 

.0009 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  3'^5. 


AppUed  loads.    * 

In  gauged  length. 

Remarks. 

ToUl. 

Per  square 
inch. 

Lateral 
expansion. 

Set 

Pound*. 

626 
18.780 

626 
18.780 

626 

Pound*. 

100 
8,000 

100 
3,000 

100 

Jneh. 
0. 
.0029 

Jneh. 
0. 

Initial  load. 

.0001 
............ 

.0033 

.0003 

Brick  began  to  crack  in  that  part  covered  by  the  micrometer. 
Uatio  of  lateral  expansion  to  longitudinal  compression,  ^. 
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BBICK8. 
BRICK  Ifo.  M. 


:So.  1447. 
Length,  11".88. 

Sectional  area,  1".56  x  3".97  =s  6.15  square  inches. 
Gauged  length,  6". 


Applied  loads. 


Total. 


Pounds. 
615 
1,230 
1,845 
2.400 
3.075 
3,690 
4,305 
4.920 
5,535 
6,150 
615 
9,225 
12,300 
15,375 
18,450 
615 


Per  souare 
inch. 


Pounds, 

100 

200 

300 

400 

600 

600 

700 

800 

900 

1,000 

100 

1,500 

2,000 

2,500 

3,000 

100 


In  ganged  length. 


Compres- 
sion. 


Inch. 

0. 

.0002 
.0003 
.0005 
.0007 
.0010 
.0012 
.0014 
.0016 
.0019 


.0031 
.0043 
.0054 
.0066 


Set. 


Inch. 
0. 


.0001 


Remarks. 


Initial  load. 


.0003 


|e  =  2, 760, 000  pounds  per  square  inch. 


Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  3'^5• 


Applied  loads. 


TotaL 


Per  square 
incn. 


Pounds.  Pounds. 

615  100 

18,450  3,000 

615  !      100 

18,450  3.000 

615  100 


In  gauged  length. 


Lateral 
expansion. , 


Inch.       I 

0.  I 

.0005 


.0005 


Set. 


Inch, 
0. 


Remarks. 


Initial  load. 


I 


Katio  of  lateral  expansion  to  longitudinal  compression,  ^. 


BRICKS. 

BRICK  No.  30. 
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No.  1448. 
Length,  11".93. 

Sectional  area,  1".51  x  4".06  =  6.13  square  inches. 
Oauged  length,  6". 


Applied  loads. 

In  gauged  leogth. 

ToUL 

Per  square 
indi. 

Pound*. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1.000 

100 

1,500 

2.000 

100 

Compres- 
sion. 

Ineh. 

0. 

.0002 
.0005 
.0008 
.0012 
.0015 
.0018 
.0021 
.0026 
.0028 

Set. 

Inch. 
0. 

'  Pounds. 

618 
1,226 
1,82)9 
2,452 
3.066 
3,678 
4.291 
4,90r 
6,517 
6.130 

613 
9,195 
12,260 

013 

Initial  loud. 

.0002 

.0044 
.0062 

^E  =  1,960.000  pou 

.0004 

Kvmarka. 


Lateral  expansion  under  endwise  compression  loads. 
Transverse  ganged  length,  3".5. 


Applied  loads. 

sou 
Dch, 


Total 


Pounds. 

613 
12,260 

613 
12.260 

618 


Per  square 
inch. 


Pounds. 

100 
2.000 

100 
2,000 

100 


In  gauged  length. 


Lateral 
expansion. 

Set. 

Ineh. 

0. 
.0006 

Ineh. 
0. 

0. 

.0005 

0. 

KeiiiarkH. 


Initial  load. 


Batio  of  lateral  expansion  to  longitudinal  compression,  9^.. 
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BBICKS. 


Bricks  Oontbibuted  by  the  Pbanklin  Paving  Bbigk  Company, 

Fbanklin,  Pa. 

PAVING  BRICK,  DARK  RED  COLOR. 

No.  1391. 
Length,  8'^22. 

Sectional  area,  2'^50x4'M5=:10.38  square  inches. 
Ganged  length,  5". 


Applied  loAds. 

In  ganged  length. 

Remarks. 

Total. 

Peraaoare 
Snoh. 

Compres- 
sion. 

Set. 

Pounds, 
1,038 
2,076 
8,114 
4,152 
5,190 
6,228 
7,266 
'     8,304 
9,342 
10,380 
1,038 
15, 570 
20,760 
25,950 
31,140 
86,830 
41.520 
46,710 
61,9<)0 
1,038 
62,280 
72,660 
88,040 
98,420 
103,800 
88.040 
62,280 
41,520 
20,760 
10.380 
1,088 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

100 

1,500 

2,000 

2,500 

3,000 

3.500 

4,000 

4,600 

5,000 

100 

6,000 

7,000 

8,000 

9,000 

10,000 

8,000 

6,000 

4,000 

2,000 

1.000 

100 

Inch. 

0. 

.0001 
.0002 
.0004 
.0005 
.0006 
.0007 
.0008 
.0009 
.0010 

Inch. 
0. 

Initial  load. 

0. 

.0014 
.0017 
.0021 
.0025 
.0030 
.0084 
.0037 
.0041 

.0001 

.0048 
.0056 
.0064 
.0071 
.0080 
.0065 
.0050 
.0035 
.0020 
.0011 

\  £  =  6,350,000  ponnds  per  square  inch. 

.0002 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  3'^5. 


Applied  load*. 

In  gauged  length. 

Remarks. 

Tot.1.      ^'^X'" 

Lateral 
expansion. 

Set. 

Inch. 
0. 

Pound*. 

1,038 
103, 800 

1,038 
103,800 

1,038 

Pounds. 

100 
10,000 

100 
10,000 

100 

Inch. 
0. 
.0008 

Initial  load. 

0. 

.0008 

0. 

Batio  of  lateral  expansion  to  longitudinal  compression,  ^^ 


BRICKS. 
PAVTNO  BSICX,  DABK  BBOWN  COLOR. 

IfTo.  1392. 
Length,  8'M4. 

Sectional  area,  2'^46x4'M8=10.28  square  inches. 
Oanged  length,  5^'. 
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In  gaaged  length. 

Remarks. 

Total. 

Persqasre 

Compret- 
aion. 

Set. 

Pmmdt. 
1,028 
2,066 
8,084 
4,112 
6,140 
6,168 
7,106 
8,224 
0,252 

PoundM. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

100 

1,500 

2.000 

2,600 

3,000 

8,500 

4.000 

4,500 

Ineh. 

0. 

.0001 
.0002 
.0003 

■.^ 

.0006 
.0006 
.0007 

Ineh, 
0. 

Initial  load. 
|b =7,070,000  pounds  per  square  inoh. 

10.280 

.0008 

1,028 

6. 

15,420 
20.560 
25,700 

.0012 
.0015 
.0019 
.0023 
.0026 
.0029 
.0033 



80,840 
85,960 

41,120 

46,260 

51.400 
1,028 

5,000              -OOaA 

100 
6,000 

0. 

61  680 

MdSt 

71,960 

7, 000              . ooio 

82,240 

92,520 

102,800 

1.028 

8,000 

9,000 

10,000 

100 

.0057 
.0064 
.0071 

.0001 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  3'^5. 


AppUed  loads. 

In  ganged  length. 

Total.     ;^*iX*" 

i 

Lateral 
expansion. 

Set. 

Bemarks. 

Poundt, 

1,028 

102,800 

Poundt. 
100 

10  000 

Ineh, 
0. 
.0008 

Ineh. 
0. 

Initial  load. 

1.028                 100 

102.800            10.000 

1,028                  100 

0. 

.0008 

0. 

Batio  of  lateral  expansion  to  longitudinal  compression,  jfj. 
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BRICKS. 


Bbigk  Contributed  by  The  Powhatan  Clay  Manupactubino 
Company,  Eiohmond,  Va. 


CBEAM.WHITE  COLORED  BRICK. 


No.  1443. 
Length,  11".66. 

Sectional  area,  2".39x3".79=9.06  square  inches. 
Gauged  length,  10". 


AppUedloftdA. 

In  gMiged  length. 

Remarks. 

■ 

TotaL 

Per  sqoMe 
ino^. 

Compree- 
■Son. 

Set. 

Pounds. 

906 

1,812 

2,718 

8,624 

4,230 

6.436 

6,842 

7,248 

8,164 

9,060 

906 

18.590 

18,120 

22.660 

27,180 

906 

Pounds. 

100 

200 

300 

400 

600 

600 

700 

800 

900 

1,000 

100 

1,500 

2.000 

2,500 

8,000 

100 

Ineh. 

0. 

.0004 
.0007 
.0011 
.0016 
.0019 
.0024 
.0028 
.0032 
.0036 

Inch. 
0. 

Initial  load. 

.0008 

.0068 
.0080 
.0101 
.0123 

|e=2,480,000  pounds  per  square  inch. 

.0006 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  '3^.5. 


Applied  loada. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Lateral  . 
expansion. 

Set. 

Pounds. 

906 
27,180 

906 
27,180 

906 

Pounds. 

100 
3,000 

100 
8.000 

100 

Inch. 
0. 
.0008 

Inch. 
0. 

Ini 

0. 

.0006 

6. 

Remarks. 


Initial  load. 


Ratio  of  lateral  expansion  to  longitudinal  compression,  5^^ . 


BRICKS. 
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Bbick  Contributed  by  John  Eharker,  Ashbt,  Ala, 

FIRK  BRICK. 
No.  1398. 

Length,  9".04. 

Sectional  area,  2".d0  x  4".28  =  11.13  square  inches. 

Ganged  length,  5^'. 


Applied  loads. 

In  gsaged  length. 

Total. 

Per  eqawe 
inch. 

Compres- 
sion. 

Remarks. 
Set. 

Pounds. 
1,113 
2,226 
3,380 
4  452 

Pounds. 

100 

200 

800 

400 

600 

600 

700 

800 

900 

1.000 

100 

1,100 

1,200 

1,800 

1,400 

1,600 

100 

Jnek. 

0. 

.0007 
.0013 
.0021 
.0028 
.0085 
.0041 
.0047 

Inch. 
0. 

InitUl  load. 

6,666 
6,678 
7,791 

8,904 

10,017 

.0054 
.0061 

11,180 
1,118 

.0006 

12,248 
13,666 

.0060 
.0075 
.0081 
.0087 
.0005 

* 

14,469 
15,582 
16,606 

|e= 820,000  pounds  per  sqaare  inch. 

1,118 

.0010 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  3''.5. 


Applied  loads. 


In  ganged  length. 


Total 


Pounds. 

1,113 
16,696 

1,113 
16,606 

1.113    I 


Per  square 
inoT 


Lateral 
I  expansion. 


Pounds. 

100 
1,500 

100 
1,500 

100 


Inch. 
0. 
.0006 


.0006 


Set. 


Inch. 
0. 


.0001 


Remarks. 


Initial  load. 


Batio  of  lateral  expansion  to  longitudinal  compression,  r^. 
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BRICKS. 


Brick  Contributed  by  The  A.  O.  Jones  Brick  and  Terra  Gotta 
Company,  Zanesytlle,  Ohio. 

PAVING  BRICK,  DARK  BROWN  COLORED 


Length,  7".89. 

Sectional  area,  2".58  x  3"J 

Gauged  length,  5". 


No.  1394, 
}  =  10.04  square  inches. 


Applied  loads. 


Total. 


Pmmdt, 

1,004 

2,008 

3,012 

4,016 

5,020 

6,024 

7,028 

8,032 

9,036 

10,040 

1,004 

15,060 

20,080 

25,100 

30,120 

35. 140 

40,160 

45, 180 

50.200 

1,004 

55,220 

60,240 

1,004 


PersqoAre 
inon. 


Poundt. 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1,000 

100 

1,500 

2,000 

2,500 

3,000 

3.500 

4,000 

4,500 

5,000 

100 

5,500 

6,000 

100 


In  ganged  length. 


Comprea- 
aion. 


0. 

.0001 
.0004 
.0006 
.0006 
.0010 
.0011 
.0012 
.0013 
.0014 


.0020 
.0025 
.0031 
.0036 
.0041 
.0045 
.0050 
.0056 


.0061 
.0066 


Remarks. 


Set. 


Inch. 
0.  Initial  load. 


.0001 


I  £  —  4,540,000  pounds  per  aqnare  inch. 


Lateral  expansion  nnder  endwise  compression  loads. 
Transverse  gauged  length,  3'^5. 


Applied  loads 

In  gauged  length. 

Total. 

Per  square 
indi. 

Lateral           o.. 
expansion.         ^** 

Poundt. 

1,004 
60,240 

1,004 
60,240 

1,004 

Pound*. 

100 
6,000 

100 
6,000 

Inch.      1       Inch. 
0.            1        0. 
.0008     

,        0. 

.0008     

100 

'         0. 

Remarks. 


Initial  load. 
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Bbiok  Oontbibuted  by  the  Kelley  Brick  and  Tile  Company, 

Minneapolis,  Minn. 


LIGHT  BUFF  COLORBD  BKICK. 


No.  1396. 


Length,  7".64. 

Sectional  area,  2".36  x  3".68  = 

Gauged  length,  5'^ 


8.68  square  inches. 


Applied  loads. 


Total. 


Pound*. 

868 

1,736 

2,604 

3,472 

4,840 

5,208 

6,076 

6,944 

7,812 

8,680 

^68 

13,020 

17,860 

21,700 

26,040 

80,380 

34,720 

80,060 

43,400 


PerMuare 
incn. 


Pounds. 

100 

200 

300 

400 

600 

600 

700 

800 

900 

1,000 

100 

1,500 

2,000 

2,500 

8,000 

3,600 

4,000 

4,500 

5,000 

100 


^  gauged  length. 


Compree- 
•ion. 


Inch. 

0. 

.0002 
.0004 
.0006 
.0008 
.0010 
.0012 
.0014 
.0016 
.0018 


.0027 
.0087 
.0048 
.0057 
.0068 
.0078 
.0089 
.0100 


Set 


Remarks. 


Inch. 
0. 


.0002 


Initial  load. 


\e  —  2, 500, 000  pounds  per  square  inch. 


Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  3^'. 


Applied  loads. 


In  ganged  length. 


Total. 


Pounds. 

868 
43,400 

868 
43.400 

868 


Per  sqnAre '     Lateral 


inch 


expansion. 


Pounds. 

100 

5,000 

100 

5,000 

100 


Inch, 
0. 
.0012 

"".'ooii' 


Set 


Remarks. 


Inch. 
0. 
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BRICKS. 


Bbick  Conteibutkd  by  The  Ca^pital  City  Vitrified  Brick  aot> 
Paving  Company,  Topbka,  Kans. 

PAVING  BRICK,  HARD  BURNT,  VBRY  DARK  RED. 

No.  1390. 

Length,  7".70. 

Sectional  area,  2".30x3".80  =  8.74  square  inches. 

Gauged  length,  5''. 


I 

Applied  loads.        |      In  gauged  length. 

V 

Total. 

1                       1 
Per  square     Compree-          «-^ 
inch.             aion.             ^*- 

Remarks. 

Poundi. 
874 
1,748 
2,622 
3.406 
4,870 
5.244 
6,118 
6,092 
7,866 
8.740 
874 
1.3, 110 
17,480 
21.850 
20,220 
30,500 
34,960 
39,830 
43,700 
874 

Poundi. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

100 

1,500 

2,000 

2,500 

8,000 

3,500 

4,000 

4,500 

6,000 

100 

Inch. 

0. 
.0001 
.0001 
.0002 
.0002 
.0003 
.0003 
.0004 
.0004 
.0005 

Inch. 
0. 

Initial  load. 

.0008 
.0012 
.0015 
.0019 
.0023 
.0027 
.0030 
.0034 

0. 

|e =7,200,000  pounds  per  square  inch. 

0. 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  3*\5, 


Applied  loads. 

In  ganged  length. 

Total. 

Per  square  j     Lateral 
inch.       1  expansion. 

Set. 

Pounds. 

874 

43,700 

874 

Poundi.           Jneh. 
100           0. 
5,000             -0003 

Inch. 
0. 

100 

5,000 

100 



0. 

43,700 
874 

.0003 

0. 

Remarks. 


Initial  load. 
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Bbioks  Contributed  by  Oladding,  MoBean  &  Co.,  San 
Francisco,  Cal. 

FRONT  PRESSED  BRICK,  SBMLDRr  MACHINE,  HARD  BURNT,  BUFF  COLOR. 

No.  1387. 
Length,  8".17. 

Sectional  area.  2".43x4".10  =  9.96  square  inches. 
Ganged  length,  5'\ 


Applied  loads. 

In  ganged  length.      | 

ToUL 

Per  sqaare 
lDa>. 

Compree< 
•ion. 

Set. 

PimndB, 
006 
1,002 
2,088 
8,084 
4.080 
5,076 
6,072 
7,068 
8.064 
0,280 

Paundt. 
100 
200 
300 
400 
500 

Inch, 

0. 

.0008 
.0016 
.0024 

Inch. 
0. 

600               -0042 

700 
800 
000 
032 

.U055 
.0073 
.0100 

1 

Kemarke. 


Initial  loa«l. 


T'ltimate  strength. 


FRONT  PRESSED  BRICK.  STIFF  MUD  MACHINE,  SOFT  BURNT,  CREAM  COLOR. 

No.  1388. 
Length,  8".40. 

Sectional  area,  2".36  x  4".22  =  9".96. 
Ganged  length,  5^'. 


Applied  loads. 


Total. 


Pound*. 

006 

1,092 

2,088 

3,084 

4.060 

5,978 

6,072 

7,068 

8,864 

0,060 

006 

14,940 

10,020 

906 

24,000 

20,880 

906 

84.860 

39,840 

44,820 

49,800 

006 


Per  square,  CompreS' 
inon. 


In  gauged  length. 
Set. 


Pounds. 

100 

200 

200 

400 

500 

600 

700 

800 

000 

1.000 

100 

1,500 

2,000 

100 

2,500 

8,000 

100 

3,500 

4,000 

4,500 

5,000 

100 


slon. 


Ineh. 

0. 
.0003 
.0005 
.0008 
.0010 
.0012 
.0014 
.0016 
.0018 
.0020 


.0040 


.0060 
.0059 


.0070 
.0061 
.0002 
.0102 


Remarks. 


Ineh. 
0. 


.0002 


Initial  load. 


.0002 


}B=: 2,500,000  pounds  per  square  inch. 


Lateral  expansion  nuder  endwise  compression  loads. 
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Transverse  ganged  length,  3".5. 


AppUed  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 

Lateral 
expansion. 

Set. 

Pounds. 

996 
49,800 

996 
49,800 

996 

Pounds. 

100 
5,000 

100 
5,000 

100 

Inch. 

0. 
.0012 

Inch. 
0. 

Initial  load. 

0. 

.0012 

0. 
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FIRE  fiSICK,  LIGHT  BUFF  COLOR. 

No.  1389. 
Length,  9".04. 

Sectional  area,  2".46  x  4".51  =  11.09  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
in^i. 

Compres- 
sion. 

Set. 

Pounds. 

1,109 

2,218 

3,327 

4,436 

5,545 

6,654 

7,763 

8,872 

9,961 

11,090 

1.109 

16,635 

22,180 

1,109 

27,725 

33,270 

1,109 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

100 

1,500 

2,000 

100 

2,500 

3.000 

100 

Inch. 

0. 

.0001 
.0003 
.0005 
.0007 
.0009 
.0012 
.0014 
.0016 
.0018 

Inch. 
0. 

Initial  load. 
}b= 2,420.000  pounds  per  square  inch. 

.0001 

.0028 
.0039 

.0002 

.0051 
.0065 

.0005 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  3'^5. 


Appltod  loads. 

In  gauged  length. 

Total.     I^'IST' 

! 

Lateral 
expansion. 

Set. 

Remarks. 

Pounds. 

1,109 
33,270 

1,109 
33,270 

1,109 

Pounds. 

100 
8.000 

100 
8,000 

100 

Inch. 
0. 
.0007 

Inch. 
0. 

Initial  load. 

0. 

.0007 

.0001 

Batio  of  lateral  expansion  to  longitudinal  compression,  ^. 


BKICKS. 


367 


EXPANSION  OF  BBICES. 

TABLE  SHOWING  THE  EFFECT  OF  TREATMENT  OF  BRICKS  IN  WATER 
AND  AIR  AT  DIFFERENT  TEMPERATURES. 


Contribator. 

Deaoription. 

Treatment. 

Tem- 
pera- 
ture. 

Gauged 
len^h. 

Coefficient 
of  expan- 
sion. 

KansM  City  Hydnui- 
lioPreM  Brick  Co.. 
Kkdbbm  City,  Mo. 

I>o 

Red  brick  No.  1 

Red  brick  Ko  .2 

Cream  white, 
No.l. 

Dark   red, 
Ko.2. 

Medium  red.. 

Open  air 

Tn  'w'Ater  bath  8  davfi. ,  - 

OF. 
68 

S? 
33 

212 

33 

25 

33 

28 
68 

212 
33 

25 

33 

28 

68 
66| 

212 
33 

26 

33 

28 
68 

g* 

212 
38 

26 

38 

28 
68 

S* 

212 
33 

25 

33 
28 

Inches. 
5.9967 
5.9974 
5.9967 
6.0006 
5.9971 

5.9980 

5.9969 

5.9979 

5.9997 
6.0000 
5.9995 
6.0086 
6.0002 

6.0010 

6.0000 

6.0013 

5.9996 
6.0000 
5.9998 
6.0021 
6.9999 

6.0024 

6.0004 

6.0029 

6.0002 
6.0002 
5.9998 
6.0037 
6.0006 

6.0016 

6.0004 

6.0010 

5.9997 
5.9997 
5.9989 
6.0031 
5.9997 

6.0014 

Inch. 

In  cold  water -• 

In  hot  water  .......•• 

}.  00000326 

In  cold  water ...» 

Removed    from  cold  water, 
and  while  saturated  with 
water  placed  out  of  doors 
orer  nisht  and  frosen 

Placed  in  water  baih  at  65o  F. 
while  fh>zen,  6  hours,  then 
placed  in  cold  bath 

Removed  from  cold  bath  and 
frozen  second  time 

Open  air 

Powhatan  Clay  Man- 
afaotarinff    Co., 
Richmond,  vk. 

Do 

lu  water  bath  8  days 

In  cold  water 

In  hot  water 

}.  00000317 

In  cold  water 

Removed  from  cold  bath  and 
while  saturated  with  water 
placed  out  of  doors  over 
uightand  frozen 

Placed  in  water  bath  at  65°  F. 
while  frozen,  6  hours,  then 
placed  in  cold  bath 

Removed  from  cold  bath  and 
frozen  second  time 

Open  air 

In  water  bath  8  days 

In  cold  water 

In  hot  water 

}.  00000205 

In  cold  water 

Removed   from   cold  water, 
and  while  saturated  with 
water  placed  out  of  doors 
over  nieht  and  frozen 

Placed  in  water  bath  at66o  F. 
while  frozen,  6  hours,  then 
placed  in  cold  bath 

frozen  second  time 

Open  air 

The  Hydraulic  Presa 
BrioCCo.,8t.Loiiia, 
ICo. 

In  water  bath  8  days 

In  cold  water 

In  hot  water 

|.  00000289 

In  oold  water 

Removed    from  cold  water, 
and  while  saturated  with 
water  placed  out  of  doors 

Placed  in  water  bath  at  660  F. 
while  frozen,  6  hours,  then 
placed  in  cold  bath 

Removed  from  oold  bath  and 
fhizen  second  time 

Open  air 

In  water  bath  8  days 

In  cold  water 

In  hot  water 

|.  00000317 

In  cold  water 

Removed   from   cold  water, 
and  while  saturated  with 
water  placed  out  of  doors 
over  night  and  frozen 

PUoed  in  water  bath  at65o  F. 
while  frozen.  6  hours,  then 
placed  m  cold  bath 

Remove«l  from  cold  bath  and 

6.0000 
6.0017 
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Treatment  of  bricks  in  water  and  air  at  different  temperatures — Continned. 


(}oDtribiit4>r. 


The  Hydraulic  Press 
Brick  Co.,  St.  Louis, 
Mo. 


Do. 


Philadelphia  and  Bos- 
ton Face  Brick  Co., 
Boston,  Haas. 


Do. 


Do. 


Do., 


Do., 


Description. 


Light   choco- 
late. 


Dark   bnff 
speckled. 


Salmon   col- 
ored. 


Salmon   col- 


Chocolate 
brown. 


Cream  color. 


Buff  color. 


Treatment. 


Open  air 

In  water  bath  8  days 

In  cold  water 

In  hot  wat^r 

In  cold  water 

KemoTed  from  cold  bath  and 
froaen  in  open  air , 

In  water  bath  2  months; 
temperature,  65^  F.;  then 
in  cold  water  12  hours 

Open  air 

In  water  bath  8  days. . . . 

In  cold  water 

In  hot  water 

In  cold  water , 

Removed  firom  cold  bath  and 

frozen  in  open  air 

In  water  bath  2  months; 
temperature,  65<'  F.;  then 

in  cold  water  12  hours 

Open  air 

In  water  bath  8  days , 

In  cold  water , 

In  hot  water , 

In  cold  water 

Remoyed  from  cold  bath  and 
while  saturated  with  water 
placed  out  of  doors  over 

night  and  frozen 

Placed  in  water  bath  at  eso  F. 
while  froseu,  6  hoars,  then 

placed  in  cold  bath 

Removed  from  oold  bath  and 
froaen  second  time 

Open  air , 

In  water  bath  8  days , 

In  cold  water , 

In  hot  water 

In  oold  water , 

Removed  f^m  cold  bath  and 
while  saturated  with  water 
placed  oat  of  doors  over 

night  and  fttwen 

Placed  in  water  bath  at  W>  F. 
while  fh>sen,  6  hours,  then 

placed  in  cold  bath , 

Removed  from  cold  bath  and 
frt>sed  second  tmie 

Open  air 

In  water  bath  8  days 

In  oold  water 

In  hot  water 

In  oold  water 

Removed  frt>m  cold  bath  and 

frosen  in  open  air , 

In  water  bath  2  months,  tem- 

erature  (UP  F.,then  in  cold 
th  12  hours 

Open  air 

In  water  bath  8  days 

In  cold  water 

In  hot  water 

In  cold  water 

Removed  from  cold  bath  and 

frozen  in  openidr 

In  water  batli  2  months,  tern- 

Kratore  95°  F.,then  in  cold 
th  12  hours 

Open  air , 

In  water  bath  8  days 

In  cold  water 

In  hot  water 

In  cold  water 

Removed  from  oold  bath  and 

frosen  in  open  air 

In  water  batn  2  months,  tem- 

Krature  05°  F.,then  in  cold 
th  12  hours 


JJ^  I  length. 


Coefficient 
of  ezpan- 


67 

33 
212 


26 


88 

67 

2* 
88 

212 

33 


Jnehea. 
6.0005 
6.0002 
5.0995 
6.0066 
6.0005 

6.0060 


6.0029 

6.0015 
6.0020 
6.0012 
6.0060 
6.0018 

6.0041 


Inch. 


}.  00000475 


.00000891 


38  6.0030  

68  6.0015  

66^'  6.0017  ;....* 

-"  6.0012  I 

S:S^!}.OOOOOSK 


212 
33 


25  6.0065 

38  6.0032  i 

28  6.0088 

68  5.9075 


66i 

33 
212 


25 

88 

28 
67 

83 

212 

33 


212 
33 


6.0979  I. 
5.9974  . 
6.0018 
6.9990 


||.  00000261 


I 


6.0018 


6.0000 

6.0080 

6.9953 
5.9966 
5.9052 
5.9085 
5.9053 

6.9078 


5.9062 

5.0972 
5.9975 
5.9967 
6.0006 
5.9079 

6.0037 


|.  00000298 


1^00000252 


6.0004 

67  '  6.0041 
664;  6.0044 


33 
212 
83 

26 


6.0088 
6.0081 
6.6049 

6.0102  I 


>}.  00000298 


6.0075 
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Treatment  of  bHok$  in  watm"  and  air  at  different  temperatiire9 — Continued. 


Contributor. 


Sa8t«m  Hydraulic 
Pre»»  Brick  Co., 
Fhiladelphim  Pa. 


Do. 


Do. 


Brooke  Terra  Cotta 
Co.,  JLazearviUe  W. 
Va. 


Do. 


GladdiuK  HoBean  & 
Co.,  San  Frandsco, 
Cal. 


Do. 


Description. 


Shade  200. 


Shade  300 . 


Treatment 


Shade  410. 


Columbian 
buff,  No.  4. 


Light  buff. - 


Dark  buff, 
hard  burnt. 


Salmon,    soft 
burnt. 


Open  air 

In  water  bath  8  days 

In  cold  water 

In  hot  water 

In  cold  water 

Kemoved  from  cold  bath,  and 
while  saturated  with  wat^^r 
placed  out  of  doors  over 
night  and  fW>een 

Placed  i«  water  bathat  65o  F. 
while  frozen,  6  hours,  then 
placed  in  cold  bath 

Removed  from  cold  bath  and 
frozen  second  time 


Tem- 
pera- 
ture. 


Gauged  Coefficient 


68 

33 

212 

33 


Open  air 

In  water  bath  8  days 

In  cold  water «..:.., 

In  hot  water 

In  cold  water 

Bemovod  fh>m  cold  bath  and 

.  frozen  in  open  air 

In  water  batn  2  months,  tem- 
perature 65°  F.,  then  in 
cold  bath  12  hours 


Open  air : 

In  water  bath  8  days 

In  cold  water 

In  hot  water 

In  cold  wat<^r 

Bemoved  from  cold  bath  and 
frozen  in  open  air 

Open  air 

In  water  bath  8  days 

In  cold  water 

In  hot  water 

In  cold  water 

Removed  from  ooid  bath,  and 
while  saturated  with  water 
placed  out  of  doors  over 
night  and  firozen 

Placed  in  water  bath  at  66° 
F.  while  fh>zen,  6  hours, 
then  placed  in  cold  bath. . . . 

Removed  trom  cold  bath  and 
frosen  second  time 


Open  air 

la  water  bath  8  days 

In  cold  water 

In  hot  water 

In  cold  water 

Removed  flrom  cold  bath  and 
frozen  in  open  air 

In  water  bath  at  65°  F.  2 
months,  then  in  cold  bath 
12  hours 


Open  air 

In  water  bath  8  days 

In  cold  water 

In  hot  water 

In  cold  water 

Removed  trom  cold  bath,  and 
while  saturated  with  water 
placed  out  of  doors  over 
night  and  fW>zen 

Placed  in  water  bath  at  65° 
F.  6  hours  while  firozen^ 
then  placed  in  cold  bath . . . . 

Removed  trom  cold  bath  and 
firozen  second  time 


Open  air 

In  water  bath  8  days 

In  cold  water 

In  hot  water 

In  cold  water 

Removed  from  cold  batii  and 
frozen  in  open  air 


Inefit*. 
5.9089 
5.9994 
5.0985 
6.0020 
5.9992 


Ineh. 


.00000345 


25     6.0020 

33     6.0003 

28     6. 0029 

6.0003 
6.0007 
6.0001 
6.0046 


664 

33 

212 

33 

26  I  6.0037 


S:SSS   }•  00000344 


33  j  6.0019 

6.0023 
6. 0031 
6.0017 
6.00S5 
6.0024 


67 
664I 
33  1 
212  ! 
33  > 


1.00000568 


26 

6.0043 

68 

212 
33 

6.0004 
6.0003 
5.9991 
6.0024 
5.9998 

25 

6.0040 

38 

6.0012 

28 

6.0070 

67 
68i 
38 
212 
33 

5.9993 
5.9997 
5.9995 
6.0020 
5.0998 

26 

6.0015 

33 

5.9997 

67 

212 
33 

6.0020 
6.0032 
6.0021 
6.0068 
6.0023 

25 

6.0037 

33 

6.0026 

28 

6.0045 

67 

% 

212 
33 

6.0028 
6.0032 
6.0024 
6.0076 
6.0030 

26 

6.0092 

|.  00000242 


.00000205 


.00000419 


|.  00000428 
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Treatment  of  hricks  in  water  and  air  at  different  temperaturee — Continned. 


Contributor. 


Northern  Hydraalio 
Press  Brick  Co., 
Minneapolis^  Minn. 


Chicago  Hydraulic 
Press  Brick  Co., 
Chicago,  III. 


Clark  Pressed  Brick 
Co.,  Malvern,  Ark. 


DMcription. 


Redbrick. 


.do. 


Chocolate.. 


Treatment. 


Open  air 

In  water  bath8  days 

In  cold  water 

Inhofwater , 

In  cold  water , 

Removed  from  cold  bath,  and 
while  saturated  with  water 
placed  out  of  doora  over 
night  and  frozen 

Placed  in  water  bath  at  OS^F. 
while  fh>zen,  6  hoars,  then 
placed  in  cold  bath 

Removed  ftom  oold  bath  and 
froflen  second  time 

Open  air 

In  water  bath  8  days 

In  cold  water 

Inhotwater 

In  cold  water 

Removed  firom  cold  bath  and 
ftrozeninopen  air 

Open  air 

In  water  bath  8  days 

In  cold  water 

In  hot  water 

In  cold  water 

In  hot  water 

In  cold  water 

In  water  bath  2  months,  tern- 

KratureOS^F.,  then  in  oold 
th  12hoara 

Taken  from  cold  bath  and 
exposed  out  of  doora  over 
night 


Tem- 
pera- 
ture. 


OF. 
67 
66i 
33 

212 
33 


Gauged 
length. 


Inches. 
6.00U5 
6.0008 
6.0002 
6.0040 
6.0006 


25     6.0012 

38  6.0005 
6.0016 


67 
66| 
88 
212 
88 


67 

664 

33 
212 

33 
212 

82 


38 


28  to 


6.0007 
6.0010 
6.0001 
6.0045 
6.0008 

6.0012 

6.0039 
6.0041 
6.0083 
6. 0125 
6.0045 
6.0128 
6.0017 


6.0050 


6.0098 


Coefficient 
of  expan- 
sion. 


Inch. 


.00000316 


.00000844 


|.  00000744 
|.  00000754 
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BBI0K8. 
Ko.  8368. 


Compression  of  BuiLDma  Blook  Fubnished  by  John  Cook, 
Avon  Pjlbk,  Db  Soto  County,  Flobida. 


T 
i 


Oompressed  snrfaces  faced  with  plaster  of  Paris  to  secure  eren  bear- 
ings in  the  testing  machine. 
Sectional  area,  14"^  x  2".98=42.61  square  inches. 
First  prac^  at  19,980  pounds.     :   :         . 
Ultimate  strength  19,980  pound8s469  poiinds  per  square  inch. 


COMPRESSION  TESTS  OF  CULVERT  PIPE. 


MATERIAL  FURNISHED  BY  THE  PORTLAND  STONE- 
WARE COMPANY,  PORTLAND,  ME. 
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CULVEET   PIPE.  376 


C0MPBE8SI0V  TESTS  OP  CULVEET  PIPE. 

Tested  between  hard- wood  cashions  fitted  to  diameter  of  pipe,  and  cov- 
ering approximately  one-third  the  exterior  diameter. 
Samples  branded  "Portland  Double  Strength  Culvert  Pipe." 

SO-inoh  culvert  pipe. 

Length  over  all inches..  33.25 

Interior  diameter do 30J^ 

Thickness  of  walU do 2.30 

Weight pounds..      625 

Dimensions  of  cushions:  Length,  23".6;  width,  11  J". 

Ultimate  strength,  8,250  pounds. 

The  pipe  failed  by  the  development  of  longitudinal  fractures,  which 
divided  the  pipe  into  four  principal  fragments.  Two  fractures  were 
developed  at  sides,  or  about  90^  from  the  cushions,  and  two  were 
located  at  the  sides  of  the  cushions. 

SO-inch  culvert  j7i/>«. 

Length  over  all inches..  83-t 

Interior  diameter do 30  J 

Thickness  of  Walls do 2.25 

Weight pounds..  627 

Dimensions  of  cushions:  Length,  23'^6;  width,  11^''. 
Ultimate  strength,  8,890  pounds. 

The  pipe  failed  by  the  development  of  fractures  generally  extend- 
ing lengthwise  the  specimen. 
There  were  10  principal  fragments. 

24-inch  culvert  pipe. 

Length  over  all ; inches..  34i 

Interior  diameter do 24 

Thickness  of  iralls do 2.00 

Weight   pounds..  443 

Dimensions  of  cushions:  Length,  24'' 5  width,  9J''. 
Ultimate  strength,  7,120  pounds. 

Developed  four  principal  fractures  in  the  plane  of  diameters,  perpen- 
dicular and  parallel  to  the  direction  of  loading. 

24-ivch  culvert  pipe. 

Length  over  all inches . .  34i 

Interior  diameter do 24 

Thickness  of  waUs do 2.00 

Weight  ponnds. .  439 

Dimensions  of  cushions:  Length,  24'';  width,  9J". 

Ultimate  strength,  7,310  pounds. 

Manner  of  fracture  same  as  first  24-inch  sample. 


376  CULVERT  PIPB, 

20'ineh  oulveripipe. 

Length  over  all inches..    33^ 

Interior  diameter do 20 

Thickness  of  Tiralls do L75 

Weight   pounds..     316 

DimensioDS  of  cushions:  .Length,  24";  width,  7".7. 

Ultimate  strength,  7,880  pounds. 

Failed  by  developing  longitudinal  cracks,  one  of  which  was  in  a  plane 
90^  from  the  direction  of  loading,  and  two  were  in  the  plane  of  loading 
diametrically  opposite. 

$0-inch  culvert  pipe. 

Length  overaH - .- inches..    33t 

Interior  diameter do 20 

Thickness  of  walls do L70 

Weight pounds..     319 

Dimensions  of  cushions:  Length,  24";  width,  7".7. 

Ultimate  strength,  6,020  pounds. 

Failure  occurred  in  the  same  manner  as  the  first  20-inch  sample. 

18'Xnch  culvert  pipe. 

Length  over  all inches..    39i 

Interior  diameter  ..^ do 18 

Thickness  of  walls .•...do 1.62 

Weight pounds..    312 

Dimensions  of  cushions:  Length,  23J";  width,  7".25. 
Ultimate  strength,  9,180  pounds. 

Failed  by  developing  longitudinal  cracks  in  the  plane  of  loading  and 
at  right  angles  thereto. 
The  cracks  first  visible  were  those  in  the  plane  of  loading. 

18-in ch .  culvert  pipe. 

Length  overall inches..  39^ 

Interior  diameter do 18 

Thickness  of  walls do 1.61 

Weight pounds..  316 

Dimensions  of  cushions:  Length,  23 J'';  width,  7''.26. 

Ultimate  strength,  10,010  pounds. 

Manner  of  failure  similar  to  the  first  18-inch  sample. 

15-inch  culvert  pipe. 

Length  over  all inches..  39^^ 

Interior  diameter do 16 

Thickness  of  walls do 1.46 

Weight pounds..  234 

Dimensions  of  cushions:  Length,  24";  width,  6".8. 
Ultimate  strength,  7,980  pounds. 

Failed  by  developing  longitudinal  seams  in  the  plane  of  loading  and 
at  right  angles  to  the  same. 


'culvert  pipe.  377 

IS-inch  culvert  pipe. 

Length  overall inches..      40 

Interior  diameter do 15 

Weight pounds..     237 

Dimensions  of  cushions:  Length,  24^';  width  5^^8. 

Ultimate  strength,  7,250  pounds. 

Failure  occurr^  in  the  same  manner  as  the  first  154nch  sample. 

12-inck  culvert  pipe. 

Length  oyer  all inches..  38f 

Interior  diameter do 12 

Thickness  of  walls do 1.37 

Weight pounds..  181 

Dimensions  of  cushions:  Length,  24^';  width,  ^^\ 
Ultimate  strength,  8,160  pounds. 

Developed  longitudinal  cracks  in  the  plane  of  the  applied  loads,  after 
which  fractures  opened  on  the  sides  at  right  angles  to  the  same. 

Ig-inch  culvert  pipe. 

Length  overall inches..  38^ 

Interior  diameter do 12 

Thickness  of  waUs do 1.38 

Weight pounds..  180 

Dimensions  of  cushions:  Length,  24";  width,  45". 

Ultimate  strength,  9,090  pounds. 

Failed  by  opening  longitudinal  cracks. 

The  crack  first  visible  was  along  the  side  at  right  angles  to  the  plane 
of  loading,  which  was  immediately  followed  by  a  crack  opening  in  the 
plane  of  loading. 


DOUGUS  FIR  WOOD 
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DOUGLAS  FIR  WOOD.  381 


DOUOLAS  FIE  WOOD. 

The  tests  comprise  observations  on  the  elastic  properties  of  the  wood 
when  loaded  in  different  directions^  also  the  compressive  strength  and 
tensile  strength  of  a  number  of  samples. 

Short  blocks  were  loaded  sidewise  the  grain,  the  direction  of  loading 
with  reference  to  the  annaal  rings  of  growth  being  parallel,  perpendicu- 
lar, or  oblique  in  different  specimens. 

Micrometer  observations  show  the  compressibility  of  the  wood  in 
these  several  directions. 

Under  the  same  conditions  of  loading,  the  samples  from  difi'erent 
trees  showed  a  considerable  range  in  compressibility,  while  in  samples 
from  the  same  tree  there  was  a  marked  difference  in  the  results  when 
comparing  the  compressibility  in  a  radial  direction,  with  reference  to 
the  tree,  with  the  compressibility  taken  in  a  tangential  direction,  the 
more  rigid  condition  being  found  under  radial  loads. 

As  the  higher  loads  were  reached  and  general  crushing  of  the  fibers 
occurred,  the  advantages  of  radial  loading  became  apparent  in  the 
manner  of  failure  of  the  wood.  There  was  less  splitting  along  the  grain 
than  in  the  case  of  loads  being  applied  tangentially  to  the  tree.  When 
the  loading  occurred  oblique  to  the  rings  of  growth,  the  failure  of  the 
sample  was  accompanied  by  splitting  along  the  grain,  similar  to 
the  effects  of  tangential  loads. 

Two  gauged  lengths  were  established  on  blocks  fi'om  stick  No.  32  for 
the  purpose  of  determining  both  the  direct  compression  and  also  the 
lateral  expansion  of  the  wood  when  loaded  crosswise  the  grain. 

Full-length  sticks  were  strained  by  tension  up  to  such  total  loads  as 
the  means  of  securing  the  ends  by  frictional  grips  permitted.  The  low 
crushing  strength  of  wood  crosswise  the  grain  necessarily  restricts  tbe 
griping  pressures  to  comparatively  low  loads,  and  thereby  restricts 
the  applicable  t-ensile  stress. 

Both  longitudinal  extension  and  lateral  contraction  observations 
under  tensile  stresses  were  observed. 

With  sample  No.  8544  the  lateral  contraction  was  observed  on  gauged 
lengths  at  three  places  along  its  length,  a  progressive  difference  being 
shown  in  the  amount  of  contraction  in  passing  from  one  end  to  the 
other  of  the  stick.  A  subsequent  examination  of  the  longitudinal 
extension  covered  by  two  gauged  lengths  of  50''  each  showed  the  stick 
extended  more  at  the  end  displaying  the  greatest  lateral  contraction. 

Sticks  strained  by  tension  were  subsequently  cut  into  shorter  lengths 
and  then  tested  by  compression.  Their  elastic  properties  under  com- 
pression  loads  were  determined,  including  both  longitudinal  compres- 
sion and  lateral  expansion. 

Specimens  were  prepared  to  determine  the  full  tensile  strength  of 
the  wood,  which  were  made  with  conical  ends,  the  part  fractured  being 
1"  diameter. 

Stick  No.  26  furnished  samples  straight  grained,  which,  in  one  test, 
reached  a  strength  of  24,137  pounds  per  square  inch. 
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The  other  sticks  tested  generally  sheared  along  the  grain.  The 
direction  of  the  grain  prevented  obtaining  satisfactory  tensile  tests, 
notwithstanding  a  second  set  was  taken  oat  and  tested. 

In  the  following  tables  are  shown  the  tensile  and  compressive  moduli 
of  elasticity  for  loads  applied  in  the  direction  of  the  grain  and  cross- 
wise the  same.  In  the  crosswise  direction  the  difference  in  effect 
between  tangential  and  radial  loads  is  shown.  The  ratios  of  lateral  to 
direct  strains  are  also  shown  by  a  table. 

Moduli  op  Elasticity. 
Loads  applied  endwise  the  grain. 


Ko.of 
test. 

No.  of 
Btiok. 

ModnloB  of  elMtlcity  per 
Bqoare  inch. 

Benutrks. 

Tensile. 

Compressive. 

8618 

1440 

8514 

1450 

8544 

1451 
8548 
1452 

20 

26 

80 

80 

80 

80 
41 
41 

Paund9. 
(    2,665,000 
\    2,662,000 

Poundi, 

Cut  from  No.  8613. 

Cat  from  No.  8514. 

CutfhimNo.  8544. 
Cut  ftom  No.  8543. 

8,461,000 

/    1.923,000 
\    1,929,000 

2,018,000 

/    1,787,000 
\    1,768,000 

1,916.000 
'"2;036,"006" 

1,789,000 

Loads  applied  perpendicnlar  to  the  grain. 


No.  of 
test. 

No.  of 
stick. 

Modnlns  of  elastioity  per 
sauare  inch— Direction 
of  losding  with  refbr- 
encetotree. 

Remarks. 

Tangential. 

Badial, 

1482 
1483 
1426 
1426 
1429 
1430 
1431 
1427 
1428 
1434 

2 

32 
32 
32 
82 
82 
32 

Pound*. 
40.000 

Pound*. 

^Loaded  obUqnely. 

207,000 

75.000 

162,000 

61,000 

138,000 

77,000 
87,000 

45,000 

112,000 

1435 

152,000 

1436 

93,000 

1437 

155,000 

1442 

93.000 
83,580 

1453 

134,300 

DOUGLAS  FIB  WOOD. 
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Ratios  of  lateral  contraction  to  longitudinal  extension,  and  lateral 
expansion  to  longitudinal  compression,  under  tension  and  compression 
lo^s,  respectively. 

Loads  applied  endwise  the  grain. 


No.  of 
te«t. 

No.of  atiok. 

Tenaion 
loads. 

Com. 

preesion 

loads. 

Bemarlcs. 

1449 

8544 

1450 
1451 
1452 

26 
(End  A 
Middle 
80  End  B 
End  A 
(End  B 
80 
80 
41 

Ratio. 

Ratio. 

i 

Compression  loads  applied  crosswise  the  grain. 


No.  of 
teat. 

No.  of 
stick. 

Dlxeotion  of  loading 
witkreferenoe  to  tree. 

Remarks. 

Tangential. 

RadiaL 

1458 
1442 

82 
82 

Ratio. 

Ratio. 
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CoMPBBSSiON  Tests. 
No.  1432. 


Sample  from  stick  marked  2. 

Loaded  tangentially,  or  parallel  to  the  grain. 


Gaxiffcd  lenfffft. 


\^  jfeo-^ 


Sectional  area,  9".80  x  7".98  =  78.2  square  inches. 
Gauged  length,  6". 


Applied  loads. 


In  ganged  length. 


Total. 


1,564 
3,128 
4,002 
6,266 
7,820 
1,564 
9,384 
10,948 
12, 512 
14,076 
15,640 
1,564 
17,204 
18,768 
20,382 
21,806 
23,460 
1,564 
25,024 
26,588 
28,152 
29,716 
31,280 
32,844 
84,408 
35,972 
39,100 
47,900 


Per  square'  Gompres-  '        c^* 
inch.  slon.       I        '=**'• 


20 
40 


100  ; 

20  1. 

120  1 

140  i 
160 

180  , 

200  I 

20  '. 

220  , 

240  I 
260 
280 

300  ' 

20  ,. 

320  I 
340 


400 

420  ; 

440  I 
460 

500  I 

613  '. 


.0128 
.0158 
.0187 
.0220 
.0252 

"."0286* 
.0344 
.0392 
.0441 
.0551 

'."6624" 
.0757 
.0886 
.1019 
.12 
.18 
.35 
.83 
.150 


Hemarks. 


Inch. 


Inch. 

0.  0. 

.0024 

.0050 

.0085 

.0105 


I  Initialload. 


.0017 


.0042 


.0132 


|£  =  40,000  poands  per  square  inch. 


Ultimate  strength. 


Fibers  split  along  the  grain. 


DOUGLAS   FIE   WOOD. 
No.  1433. 
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Sample  from  stick  marked  2.    Taken  off  at  end  of  sample  No.  1432. 
Loaded  radially,  or  perpendicalar  to  the  rings  of  growth. 


^81 


Sectional  area,  11".61  x  8".01  =  93  square  inches. 
Gauged  length,  6". 


Applied  loads. 


In  ganged  length. 


Total. 


1,8<M) 

3,722 

5,580 

7.440 

9,800 

1,860 

11,160 

13,020 

14,880 

16, 740 

18,600 

1,860 

20,460 

22,320 

24,180 

26,040 

27,900 

1,860 

29,760 

31,620 

33,480 

35,340 

37,200 

1,860 

39,060 

40,920 

42,780 

44,640 

46,500 
55,800 
65,100 
74,400 
93,000 


Per  sqoare  j  Compres- 
incn.  aion. 


20 

40 

60 

80 

100 

20 

120 

140 

160 

180 

200 

20 

220 

240 

260 

280 

300 

20 

320 

340 

360 

380 

400 

20 

420 

440 

460 

480 

500 
600 
700 
800 
1,000 


Inches. 
0. 

.0008 
.0015 
.0022 


.0040 
.0046 
.0053 
.0058 


.0064 
.0070 
.0075 
.0060 
.0085 


.0092 
.0099 
.0108 
.0133 
.0220 


.0845 

.0522 

.09 

.27 

.48 

.80 
1.10 
1.40 
1.58 
1.93 


Remarks. 


Set. 


IneK. 
0. 


Initial  load. 


.0002 


.0002 


.0004 


|e  =  207,000  pounds  per  square  inclu 


.0045 


Maximum  load  applied. 
Test  discontinued. 


Opened  along  the  grain  at  the  middle  of  the  stick,  at  some  seasoning 
cracks  which  existed  in  the  wood  before  testing. 
H.  Doc.  131 ^25 


386 


DOUGLAS   FIR  WOOD. 
No.  1426. 


Sample  cat  from  post  marked  4. 

Compressed  sidewise  the  grain,  parallel  to  the  rings  of  growth,  or 
tangentially  to  the  tree. 


Gauged  lengffu^ 


v^stsa  -^'^ 


Sectional  area,  9".70x8".09=78.47  square  inches. 
Ganged  length,  6". 


Applied  loads. 


T»t.i.  T*toX"' 


PovLndB, 
1,509 
3,139 
4,708 
8,278 
7,847 
1,509 
9,416 
10,986 
12,556 
14,125 
15,604 
1,569 
17,263 
18,838 
20,402 
21.972 
28,542 
1.569 


Found*. 
20 
40 
60 
80 
100 
20 
120 
140 
160 
180 
200 
20 
220 
240 
260 
280 
300 
20 


In  ganged  length. 


Compres- 
8ion. 

Set. 

Inch. 
0. 

Inch, 
0. 
.0013 

.0029 

.0042 

.0058 

.0003 

.0072 

0088 

0104 

.0119 

.0143 

.0009 

U157 

U174 

0195 

0225 

.0245 

.0022 

Remarks. 


Initial  load. 


^^"  *  }  E  —  75, 000  pounds  per  square  inch. 


Above  sample  turned  one-quart«r  and  loaded  sidewise  the  grain, 
perpendicular  to  the  rings  of  growth,  or  radially  to  the  tree. 


DOUGLAS   FIR  WOOD. 
No.  1426. 
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Sectional  area,  9".52  x  8".09  =  77.02  square  inches. 
Gauged  length,  6". 


Applie 

4  loads. 

Per  Bqnare 
inch. 

In  gauge 

d  longth. 
Set. 

Remarks. 

Total. 

Comprea- 
sion. 

Pou  nd9. 
1,540 
3,081 
4,621 

Pounds. 
20 
40 
60 
80 
100 
20 
120 
140 
160 
1«) 

Inches. 
0. 

.0015 
.0024 
.0034 
.0041 

Inch. 
0. 

Initial  load. 

}e  =  162,000  pounds  per  sqaare  Inch. 

After  3  minatea. 
Do. 

Aft«r  11  minutes. 
Test  discontinued. 

6,162 

7,702 

1,540 

.0007 

9,242 

.0049 

10,783 

.0058 

12,323 

.0065 
.0074 
.0081 

13,863 

15, 404    '             200 

1, 540    1               20 

.0014 

16, 944     !              220 

.0087 
.0096 
.0105 
.0115 
.0125 

18,484 

240 
260 
2fin 

20,025 

21,565 

23,106    '             300 

1,540 

sis 

340 
360 
380 
400 

20 
400 
420 
420 
440 
440 
460 
480 
500 
500 

2U 
600 
700 
800 
900 
1.000 

1    9(M 

.662! 

24,646 

.6i32 
.0144 
.0154 
.0166 
.0190 

26,187 

27,727 

29,268 

80.808 

1,540 

.0039 

30,806 

.oiii 

.0211 
.0244 
.0264 
.0289 
.0307 
.0865 
.0472 
.0585 

32,348 

38,889 

85,429 

36,970 

38,510 

1,540 

.0211 

46,212 

.39 

i:?J 

2. 07 
2.25 
3.40 
2.74 
2,32 

53,914 

61, 616 

69,318 

77,020 

92  424 

154,040    1          2.000 

0                     0 

The  sample  was  badly  distorted  in  shape,  but  remained  intact  with- 
out fractures  along  the  grain. 
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DOUGLAS   FIR  WOOD. 
No.  1429. 


Sample  cat  from  stick  marked  4. 

Loaded  tangentially,  or  parallel  to  the  rings  of  growth. 


Gtxufftd  tenfffft^y. 


t^srs2 


Sectional  area,  9''.68xS'M5  =  78.89  sqaare  inches. 
Gauged  length  6". 


Applied  loads. 


In  gauged  length. 


Tntnl      I  ^®^  square    Compres 

XUHU.  .jj^-^^  ^j^jj^ 


Poundt. 
1,576 
3,156 
4,7S3 
6,311 
7.889 
1,578 
9,467 
11,045 
12.622 
14,200 
16.778 
1,578 
17,356 
18,984 
20,511 
22,089 
23,667 
1,578 
25,245 
26,823 
28,400 
29,978 
31, 556 
1,578 
33, 134 
34, 712 
36,289 
87,867 
89,445 


47,384 


Pounds. 
20 
40 
60 
80 
100 
20 
120 
140 
160 
180 
200 
20 
220 
240 
260 
280 
300 
20 
820 
340 
36<> 
880 
400 
20 


420  I 
440  ' 
460  , 
480 
500 
500 
600   . 


Inch, 

0. 
.0028 
.0044 
.0064 
.0081 


Set. 


Inch. 


.0100  ,. 

.0118  ! 

.0136  . 

.0150  . 

.0178  |. 


.0011 


.0196 
.0221 


.0271 
.0305 


.0021 


.0327 
.0355 
.0390 
.0447 
.0499 


.0554 
.0620 
.0696 


.1074 


.0052 


Remarka. 


Initial  load. 


.0125 


'  }E=  61,000  ponnda  per  square  inch. 


.0400+1  After  3  minutes  rest. 
i  Ultimate  strength. 


Failed  by  splitting  along  the  grain  between  a  wedge-shaped  centcr 
and  the  sides  of  the  specimen. 
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DOUGLAS   FIR  WOOD. 
No.  1430. 
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Sample  from  stick  marked  4.    Taken  from  end  of  No.  1429. 
Loaded  radially,  or  perpendicular  to  the  rings  of  growth. 


^SUs  -^' 


Sectional  area,  9".63x8".ll=78.1  square  inches. 
Gauged  length,  6''. 


Applied  loads. 


ToUl. 


1.5«2 

8,124 

4,686 

6,248 

7,810 

1,562 

9,872 

10.934 

12,496 

14,058 

15,620 

1,562 

17, 182 

18,744 

30,306 

21,868 

23, 430 

1,562 

24.992 

26,554 

28,116 

29,678 

31,240 

1,562 

32,802 

34,364 

35,926 

37,488 

39,050 

1,562 

40, 612 

42, 174 

43,786 

45,298 

46,860 

54.670 

62,480 

70,290 

78,100 

156,200 

234.300 


Per  square 
incn. 


20 

40 

60 

80 

100 

20 

120 

140 

160 

180 

200 

20 

220 

240 

260 

280 

800 

20 

320 

340 

360 


420 

440 

460 

480 

500 

20 

520 

540 

560 

580 

600 

700 

800 

900 

1.000 

2,000 

3,000 


In  Imaged  length. 


Compree- 
aion. 


Indies. 
0. 

.0004 
.0011 
.0016 
.0023 


.0030 
.0037 
.0047 
.0054 
.0064 


.0078 
.0083 
.0093 
.0108 
.0113 


.0123 
.0133 
.0149 
.0162 
.0175 


.0187 
.0288 
.0373 
.0426 
.0504 


.0600 

.13 

.28 

.42 

.60 
1.24 
1.80 
2.03 
2.24 
2.75 
2.94 


Sec. 


Inch. 
0. 


.0001 


Remarks. 


Initial  load. 


qq^q"i|e  =  138,000  pounds  per  square  iDch. 


.0219 


Maximum  load  applied. 


Fibers  crushed  laterally,  but  the  wood  did  not  split  along  the  grain. 
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DOUGLAS    FIR   WOOD. 
No.  1431. 


Sample  from  stick  marked  4.    Taken  from  end  of  sample  No.  1430. 
Loaded  tangentially,  or  parallel  to  the  direction  of  the  rings  of 
growth. 


Gauffed  le/fffth. 


\^su  -*r^ 


Sectional  area,  9".69x8".07=78.2  square  inches. 
Gauged  length,  6". 


Applied  loads. 


In  gauged  length. 


Total. 


Pounds. 

1,564 

3,128 

4,692 

6,266 

7,820 

1,564 

9,884< 

10,948 

12, 512 

14,076 

15,640 

1,564 

17,204 

18,768 

20,332 

21,896 

23,400 

1.564 

25,024 

26,588 

28, 152 

29, 716 

31,280 

1.564 

32,844 


84,408 
85,972 
37,586 
89,100 
40,664 
42,228 
48,792 
45,856 
46,920 
54,740 


Per  square    Compres- 
incfa.  sion. 


Poundt. 
20 
40 
60 
80 
100 
20 
120 
140 
160 
180 
200 
20 
220 
240 
260 
280 
300 
20 
320 
340 


400 
20 
420 
420 
440 
460 
480 
500 
520 
.•^40 
560 
580 


Set. 


Inch, 
0. 
.0014 

Inch. 
0. 

.0080 

.0048 

.0065 





.0008 

.0081 

.0105 

.0119 

.0140 

.0159 



.0019 

.0176 

.0204 



.0224 



.0254 

.0282 

.0052 

.0294 

.0351 

.0375 

.0400 

.0426 

.0129 

.0431 

.0451 

.0480 

.0507 

.06 

.07 

.07+ 

.08 

.06+ 

.10 

.12 

Kemarks. 


IniUal  load. 


>£= 77,000  pounds  per  square  inch. 


Iminediate  oompresslon. 
After  2  minutes. 


ntiroate  strength. 


Fibers  split  along  the  grain.  Continuing  the  loads  the  stick  was 
reduced  to  a  thickness  of  about  6'',  the  load  falling  in  the  meantime 
to  26,000  pounds  total. 


DOUGLAS   PIR    WOOD. 
No.  1427. 


391 


Sample  cut  from  post  marked  6. 

Compressed  sidewise  the  grain.    Loaded  obliquely  to  the  direction 
of  the  rings  of  growth. 


ffauffed  l^Tiyfk.-^ 


K  ilStf 


Sectional  area,  8''.09  x  7''.99  =  64.64  square  inches. 
Gauged  length,  6". 


AppUed  loads. 

In  ganged  length. 

Remarks. 

Total. 

P»und9. 
1,293 
2,586 
3.878 
5,171 
6.464 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 
20 
40 
60 
80 
100 

Inch, 

0. 

.0028 
.0062 
.0095 
.0180 

Inch. 
0. 

IniUal  load. 

>£=:  37,000  pounds  per  square  inch. 
After  2  minutes. 

UlUmate  strength. 

1,293                   20 

.0023 

7,757 
9,050 
10,342 
11,635 
12,928 
1,293 
14,221 
15,614 
16,806 

120 
140 
160 
180 
200 

20 
220 
240 
260 
260 

20 
300 
840 
380 
420 
439 

.oiii 

.0208 
.0241 
.0289 
.0839 

.0050 

.0379 
.0445 
.0531 
.0549 

1,293 
19,392 
21.978 
24,563 
27,149 
28,400 

.0103 

.07 
.09 
.11 
.14 

Failed  by  splitting  along  the  rings  of  annual  growth. 
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DOUGLAS   FIR  WOOD. 


No.  1428. 

Sample  from  post  marked  6. 

This  sample  was  taken  off  at  the  end  of  sample  No.  1427,  and  is  tested 
by  loads  applied  at  right  angles  to  the  direction  of  loading  in  the  pre- 
vious sample. 


Sectional  area,  9".71x8".ll =78.75  square  inches. 
Gauged  length,  6". 


Applied  loads.  In  ganged  length. 


Total. 


Pound*. 

1,575 

3,150 

4,726 

6,300 

7,876 

1,675 

9,460 

11,026 

12,600 

14, 176 

15,750 

3,575 


Per  RQuare    Compree 
sion. 


RQU 

Qcn. 


inci 


Pottnda. 


17,326 
18,900 
20,475 
22.060 
23.625 
1,576 
26,200 
26,776 
28,360 
29,926 
81,600 
83,076 
34,660 
39,375 
78,760 
0 


40 

60 

80 

100 

20 

120 

140 

160 

180 

200 

20 

20 

220 

240 

260 

280 

300 

20 

320 

840 

360 

380 

400 

420 

440 

600 

1.000 

0 


Set. 


0. 
.0034 

l9ich. 
0. 

.0063 

.0096 



.0180 

.0030 

.0169 

.0182 

.0220 

.0256 

.0296 

.0056 

.0054 

.0327 

.0381 

.0451 

.0514 

.0596 

.0125 

.06 

.08 
.10 





.13 

.37 

.53 

.70 

1.00 

2.68 



2.12 

Remarks. 


Initial  load. 


•^£=45,000  pounds  per  square  inch. 
After  30  minutes. 


Test  discontinued. 


The  sample  was  badly  distorted  but  not  fractured,  excepting  a  split 
along  the  grain  at  one  edge. 


DOUGLAS   FIR  WOOD. 
No.  1434. 
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Sample  from  stick  marked  32. 

Load  applied  taogentially,  or  parallel  to  tbe  rin^s  of  growth. 


Sectional  area,  8".07  x  8".ll  =  65.46  square  inches. 
Bate  of  growth,  12  rings  per  inch. 
Gauged  length,  6". 


L_. 


Applied  loads. 


In  ganged  length. 


ToUl. 


Per  square    Gompres- 
inch.  sion. 


Inch. 

0. 

.0010 
.0022 
.0032 
.0043 


Pcunda. 

Pauiidt. 

1,309 

20 

2,018 

40 

3,927 

60 

5,236 

60 

e,545 

100 

1,300 

20 

7,854 

120 

9.183 

140 

10.472 

160 

11,781 

180 

13,090 

200 

1,309 

20 

14,399 

220 

15,708 

240 

17,017 

260 

18,326 

280 

19.635 

800 

1,309 

20 

20,944 

320 

22.253 

340 

23.562 

360 

24,871 

880 

26.180 

400 

1.309 

20 

27  489 

420 

28,798 

440 

30,107 

460 

31,416 

480 

32,725 

500 

1,309 

20 

34,034 

520 

35,343 

540 

36,652 

560 

37.961 

580 

89,270 

000 

1.309 

20 

40,579 

620 

41.888 

640 

43,197 

660 

52,360 

800 

.0326  1. 
.0348  L 
.0305  . 


.0387 
.0404 


.0416 
.0433 


Set. 


Inch. 
0. 


Kemarks. 


Initial  load. 


.0001 


.0064 
.0067 

.0078 



.0068 
.0100 

.0005 

.oiio 

.0124 

.0185 

.0146 

.0167 

.0014 

.6i67 

.0181 

.0198 

.0211 

.0226 

.0027 

.0236 

'    .0250 

.0270 

.0286 

.0307 

.0051 


.0090 


|e  — 112,000  pounds  per  square  inch. 


Rapid  jieldingoccnrred  after  passingthisload. 
Ultimate  strength. 


Failed  rapidly  under  the  maximum  load,  splitting  along  the  grain. 
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DOUGLAS   FIR  WOOD. 
No.  1435. 


Sample  from  stick  marked  32.    Out  from  stick  at  end  of  No.  1434. 
Loads  applied  radially,  or  perpendicular  to  the  rings  of  growth. 


Gauged  lenyth 


K-z: 


Sectional  area,  7".96  x  8".10=64.48  square  inches. 
Gauged  length,  6". 


Applied  loads. 


Total. 


Id  ganged  length. 


Per  aqnare    Conipres- 
incli.      I      sion. 


Remarks. 


Set. 


T9\JM4m. 

Found: 

1,289 

20 

2.579 

40 

3,800 

60 

5, 158 

80 

6,448 

100 

1,289 

20 

7,738 

120 

9,027 

140 

10. 317 

160 

11,606 

180 

12,896 

200 

1,289 

20 

14. 187 

220 

15, 475 

240 

16,765 

260 

18,054 

280 

19,344 

300 

1,289 

20 

20.634 

32U 

21,923 

340 

23.213 

360 

24,502 

380 

26,792 

400 

1,289 

20 

27,082 

420 

28,371 

440 

29,661 

460 

30,950 

480 

32,340 

500 

1,289 

20 

33,530 

520 

84,819 

540 

3«,109 

560 

37,398 

580 

38.688 

600 

39.978 

620 

0. 

-.9004 

-.0903 

.0000 

.0004 

0. 

-.0004 

.0006 
.0011 
.0019 
.0026 
.0084 

—.0005 

.6641 
.0051 
.0059 
.0067 
.0075 

—  0005 

.0084 
.0004 
.0102 
.0111 
.0120 

—.0006 

.0130 
.0140 
.0150 
.0163 
.0188 

.0001 

.0195 
.0204 
.0222 
.0575 
.20 

1.30 

1.75 

{ 

1 

Initial  load. 


JE  =  152,000  pounds  per  square  inch. 


Maximum  load  applied. 
Test  diaoon  tinned. 


The  stick  split  along  the  grain  at  cracks  near  the  middle  of  the 
specimen. 


DOUGLAS   FIR   WOOD. 
No.  1436. 
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Sample  from  stick  marked  32.    Gat  off  stick  at  end  of  sample  No.  1435. 
Loaded  tangentially,  or  parallel  to  the  rings  of  growth. 

Gauffed  length. 
> 


Sectional  area,  8".04  x  8".ll  =  65,2  square  inches. 
Ganged  length,  6". 


Applied  loads 

In  gauged  length. 

Kemar)^. 

Total. 

Per  sqnare 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

1,304 

2,608 

3,912 

5.216 

6,520 

1.804 

7,824 

9,128 

10,432 

11,786 

13.040 

1,304 

14,344 

15,648 

16,952 

18,256 

19,560 

1,304 

20,864 

22,168 

23,472 

24,776 

26,080 

1,304 

27,384 

28,688 

29,992 

31,296 

32.600 

1,304 

33,904 

35.208 

36,512 

37,816 

39,120 

40,424 

41,728 

43,032 

44,336 
45,640 

Pound*. 

20 

40 

60 

80 

100 

20 

120 

140 

160 

180 

200 

20 

220 

240 

260 

280 

300 

20 

320 

340 

360 

Inches. 
0. 

.0005 
.0012 
.0021 
.0032 

Inch. 
0. 

Initial  load. 
|e  =r  93,000  pounds  per  square  Inch. 

.0000 

.0044 
.0056 
.0067 
.0080 
.0096 

.0008 

.0106 
.0121 
.0135 
.0150 
.0165 

.0012 

.0177 

.      .0196 
.Q21fi 

880    ,          .0232 
400                0254 

20 
i9n 

.0030 



§111 

20 
520 

.0068 



flMM 

Maximam  load  applied. 
Test  discontinued. 

540    1          .0431 
560              .0476 
580             .0537 
600    1          .0601 
620    '          .0656 
640             .0726 

<«,  {    :r 

680              .63 
700            1. 01 
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DOUGLAS    FIR   WOOD. 
No.  1437. 


Sample  from  stick  marked  32.    Out  off  stick  at  end  of  No.  1436. 
Loads  applied  radially,  or  perpendicular  to  the  rings  of  gnrowth. 


Gauged  lenfffh. 


Sectional  area,  7".88  x  8".02  =  63.2  square  inches. 
Gauged  length,  6''. 


Applied  loads. 

Total. 

Per  square 
in  en. 

Vound: 

round%. 

1.264 

20 

2,528 

40 

3,792 

60 

5,0M 

80 

6,320 

100 

1,264 

20 

7,584 

120 

8,848 

140 

10, 112 

160 

11,376 

180 

12.640 

200 

1,264 

20 

13,904 

220 

16,168 

240 

16, 432 

260 

17,696 

280 

18.960 

800 

1,264. 

20 

20,224 

320 

21,488 

340 

22.752 

860 

24.016 

380 

25,280 

400 

1,264 

20 

86,544 

420 

27.808 

440 

29,072 

460 

30,336 

480 

81,600 

500 

1,264 

20 

32,864 

520 

84.128 

540 

35,392 

560 

36,666 

580 

37,920 

600 

39,184 

620 

40,448 

640 

41.  712 

660 

42,976 

680 

44,240 

700 

08,200 

1.000 

126,400 

2,000 

189,600 

8,000 

232.800 

4,000 

316,000 

5,000 

0 

0 

1 

0 

1 
1 

In  gauged  length. 


Remarks. 


Inehet. 

0. 
.0002 


Inch. 
0. 


Initial  load. 


.0007 

\'\".',\\\\ 

.0011 



.6660 

.0016 

.0021 
.0026 
.0034 
.0041 

.0003 

.0049 
.0058 
.0005 
.0073 
.0081 



.0003 

.0089 
.0098 
.0106 
.0115 
.0125 

.0006 

.0133 
.0145 
.0167 
.0180 
.0206 

.0020 

.0222 

.0229 

.0246 

.08 

.19 

.50 

.90 
1.14 
1.45 
1.69 
2.51 
3.03 
3.33 

8.58 

1 

3.78 

3.25 

3.04 

2.91 

I E  =  155.000  pounds  per  square  inch. 


Masimnm  load  applied. 
Immediate  set. 
Set  after  10  minntes. 
Test  discontinued. 
Set  after  2  days'  rest. 


DOUGLAS   FIB   WOOD. 
No.  1442. 
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I  Sample  cut  from  stick  No.  32. 
Loaded  tangeutially,  or  parallel  to  the  rings  of  growth. 


i*^zV-r* 


1^  gauged 
length  sr 


Sectional  area,  8".01  x  8^^06=64.56  square  inches. 
Observations  made  on  the  first  gauged  length,  in  the  direction  of  the 
applied  loads. 


Applied  loads. 


TotaL 


Pound$. 

1,291 

2,582 

8,874 

5,165 

6,456 

1,291 

7,747 

9,038 

10,330 

11,621 

12,912 

1,291 

14,203 

15.494 

16.786 

18,077 

19,368 

1.291 

6,456 

12,912 

19,368 

12, 912 

6,456 

1,291 


Per  Aqaare 
incn. 


PoundM. 
20 
40 
60 
80 
100 
20 
120 
140 
160 
180 
200 
20 
220 
240 
260 
280 


Ib  gauged  leogth. 
Set. 


Compres- 
flion. 


Kemarks. 


Inch. 

0. 

.0005 
.0015 
.0026 
.0038 


Inch. 
0. 


.0051 
.0065 
.0080 
.0094 
.0110 


.0124 
.0142 
.0160 
.0176 


300 

.0195 

20 

100 

.0053 

200 

.0122 

300 

.0196 

200 

.0131 

100 

.0064 

20 

-.0001 


.0003 


.0014 


.0016 


Initial  load. 


\£= 93,000  poondB  per  aqnare  inch. 
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DOUGLAS   FIR   WOOD. 


Lateral  expansion  in  the  direction  perpendicular  to  the  rings  of 
growth.    Observations  made  on  the  second  gauged  length  of  6". 

Loads  applied  as  before,  tangentially,  or  parallel  to  the  rings  of 
growth. 


Applied  loads. 

Total. 

Per  so  aare 
incn. 

Poundi. 

Pounds. 

1,291 

20 

6.456 

100 

12,912 

200 

19.308 

3oa 

12,912 

200 

6,466 

100 

1,291 

20 

6,456 

100 

12,912 

200 

19,868 

300 

12,012 

200 

6,456 

100 

1.291 

20 

In  gauged  length. 


Lateral 
expanaion. 

Set. 

iDit 

Inch. 
0. 
.0016 

Inch. 
0. 

.0089 

.0064 

.0043 

.0020 

.0001 

.0018 

.0041 

.0066 

.0044 

.0020 

.0001 

Remarks. 


Observations  on  the  first  gauged  length  repeated. 


Applied  loads. 


In  gauged  length. 


Total. 


,  Per  square 
incn. 


Pounds. 

1,291 

6,456 

12, 912 

19.368 

12, 912 

6,456 

1,291 


Pound*. 

20 
100 
200 
300 
200 
100 

20 


Compres* 
sion. 


Inch. 

0. 

.0043 
.0113 
.0192 
.0124 
.0055 


Set. 


Inch. 
0. 


Kemarks. 


.0007 


DOUGLAS   FIR   WOOD. 
No.  1463. 
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Sample  cut  from  stick  marked  32. 


tnp 
eide 


Loaded  radially,  or  perpendicular  to  the  rings  of  growth. 


^ZW^^ 


1^  gauffed 


Sectional  area,  7".72x8'M0=62.6  square  inches. 
Observations  on  the  first  gauged  length,  in  the  direction  of  the 
applied  loads. 


Applied  loads. 


In  gauged  length. 


Total       1  ^*'*  sqoare    Compres- 
**^'  inch.  slon. 


Pound*. 

Pounds. 

Inch. 

1.250 

20 

0. 

2.500 

40 

.0010 

3,760 

60 

.0018 

5,000 

80 

.0027 

6,260 

100 

.0036 

1,250 
7,500 

20 

120 

.0046 

8,750 

140 

.0064 

10,000 

160    , 

.0064 

11.250 

IRO 

.tH)73     ; 

12,500 

200 

.0082    1 

1,250 

20      . 

13,750 

220 

.0090 

15,000 

240 

.0100 

16,250 

260 

.0108 

17,500 

280 

.0118 

18,760 

300    1 

.0127     1 

1,250 
6,250 

20     . 

100    1 

.0037 

12,600 

200    ! 

,0082 

18,750 

800 

.0126 

1,250 

20     . 

1 

1 

Set. 


Inch. 


Remarks. 


Initial  load. 


.0001     j 


I  IC  =  134,800  pounds  per  square  inch. 


.0001 


Lateral  expansion  determinations  on  the  second  gauged  length. 


Applied  loads. 


Totol. 


Poundi, 
1,260 
6,250 
12,500 
18,750 
1.250 
6.250 
12,600 
18,750 
12,500 
6.250 
1.250 


Per  square 
inch. 

Lateral 

expansion. 

Pound*. 

Inch. 

20 

0. 

100 

.0025 

200 

.0058 

800 

.0079 

20 

100 

.0027 

200 

.0054 

300 

.0080 

200 

.0066 

100 

.0020 

20 

In  gauged  length.      I 


Set. 


Remarks. 


Inch. 

0.  Initial  load. 

\Ratio  of  lateral  expansion  to  longitudinal  c 

.0001     i    pression,  x:^- 

I 

I 

I 

".'oooi'i 
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JOUGLAS    FIB   WOOD. 


No.  1453  a. 

Specimen  No.  1453  dressed  on  two  other  sides  and  again  adjusted  in 
the  machina  Now  loaded  tangentially,  or  parallel  to  the  rings  of 
growth. 


W-Zfe  -1^' 


tengtrLQ, 


Sectional  area,  7".68  x  8.10  =  62.2  square  inches. 
Observations  on  the  second  gauged  length. 


Applied  loads. 


In  gauged  length. 


Total. 


Tou%x4m. 

1,244 

2,488 

3,782 

4,976 

6,220 

1,244 

7.464 

8,708 

9,052 

11,196 

12,440 

1,244 

13,684 

14,928 

16,172 

17,  416 

18.660 

1.2a 

0,220 

12,440 

18,660 

12,440 

6,220 

1,244 


Persqnare    Compres- 
iocli.  aion. 


Founds,  Inch. 

20  0. 

40  .0010 

60  i  .0036 

80  !  .0050 

100  I  .0064 

20  1 

120      .0078 

140  I    .0003 

160  I    .0108 

180  I    .0121 

'iOO  I    .0136 

20  I 

220  I  .OlM 
240      .0168 

260  •  .0183 
280      .0201 

300  ,    .0218 

20  i 

100  I  . 0077 

200  .0147 

800  '  .0221 

200  .  0155 

100  .0085 


Set. 


Remarks. 


Inch. 
0. 


Initial  load. 


.0006 


.0017 


\e  =  83,580  poands  per  square  inch. 


.0019 


DOUGLAS   FIR   WOOD. 
Lateral  expansion  determinations  on  the  first  gauged  length. 
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Applied  loads. 


In  ganged  leagth. 


Total. 


I, 


Pounds. 

1,244 

6,220 

12,440 

18,960 

1,244 

6.220 

12,440 

18,660 

12,440 

6,220 

1,244 


Per  square      Lateral 

'  expansion.  I 


squi 
Dcn. 


incl 


Pounds.  I 

20  I 

100  I 

200  , 

300  ' 

20  . 

100  I 

200  I 
300 

200  I 

100  I 

20  . 


Inch. 

0. 

.0023 
.C048 

.oora 


.0024 
.0050 
.0074 
.0060 
.0025 


Set. 


Inch. 
0. 


.0001 


.0001 


H.  Doc.  131- 


-26 


Kemarks. 


Initial  load. 


I  Hatio  of  lateral  exiMmsion  to  longitudinal  com- 
>    pression,  ,:Vv 
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DOUGLAS   FIR   WOOD. 
No.  1438. 


Sample  cut  from  stick  Ko.  33. 

Loaded  radially,  or  perpendicular  to  the  rings  of  growth. 


Gnuged  length 


\^jaro3-^' 


Sectional  area,  4".06  x  8".06  =  32.64  square  inches. 
Eate  of  growth,  11  rings  per  inch. 
Gauged  length,  6". 


Applied  loads. 


Total. 

Per  square 
inch. 

Pounda. 

PoundM. 

653 

20 

1,306 

40 

1,958 

60 

2,611 

80 

3,264 

100 

653 

20 

3,917 

120 

4,570 

140 

5,222 

160 

5,875 

180 

0,528 

200 

653 

20 

7,181 

220 

7,834 

240 

8.486 

260 

9,139 

280 

9.792 

300 

653 

20 

10,445 

320 

11,098 

340 

U,750 

360 

12,403 

380 

13,056 

400 

653 

20 

13,709 

420 

14,362 

440 

15, 014 

460 

15,667 

480 

16,  320 

500 

653 

20 

16, 973 

520 

17,626 

540 

18,278 

560 

18.931 

580 

19,584 

600 

In  ganged  length. 


Set. 


Remarks. 


22,848 


700 


Inches. 
0. 

.0006 
.0014 
.0025 


.0045 
.0059 
.0070 
.0082 
.0095 

.01 65" 

.0118 
.  0135 
.0146 
.0162 


Inch. 
0. 


Initial  load. 


.0171 
.0188 
.0205 
.0222 
.0240 


.0008 


.0016 


.0251 

.0271 

.0294 



.0327 

.0351 

.0037 

.0401 

.0447 

.08 
.20 
.29 

1.11 



}E=r  102,000  pounds  per  square  inch. 


rMaximam  load  applied. 
VTest  discontinued. 


DOUGLAS   FIR   WOOD. 
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^o.  1439. 

Sample  cut  from  a  stick  7"  x  8''  by  18  feet  long. 

Loads  applied  tangCDtially,  or  parallel  to  the  rings  of  growth. 


Gauged  length. 


>l^7r76'^ 


Sectional  area,  3".03  x  8".03  =  24.33  square  inches. 
Rate  of  growth,  25  rings  per  inch. 
Ganged  length,  6". 


AppUed  loads. 

Tn  gauged  length. 

Remarks. 

ToUL 

PerMuare 
inon. 

Comproe- 
sion. 

Set. 

Poundt.       Pounds. 
486                   20 
073                   ^n 

Inch. 

0. 
.0009 
.0018 
.0031 
.0049 

Inch. 
0. 

Initial  load. 

1,460 
1,946 
2,433 

486 
2,920 
3,406 
3,893 
4,379 
4,866 

486 
5,363 
5.839 
6,326 
6,812 
7,299 

486 
7,786 
8,272 
8,769 
9,245 
0,732 

486 
4,866 

486 
9.732 

10, 219 
10, 705 
11  192 

60 

80 
100 

20 
120 

0. 

noAfi 

140              .0088 
160              .0104 
180              .  0126 
200     <              0143 

20 
220 



.0006 

nifti 

240    ;          .0185 
260    '          .0208 
280    '          .  0233 

300              .  fl'>An 

20 
320 

.0021 

O^flO 

340    1          .0320 
360              .0354 
380            .  o:m8 
400              .  (U<>.<i 

20 
200 

20 
400 

.0054 

.0198 

Load  left  on  specimen  40  hours. 
Micrometer  reset  to  lost  reading. 

.0054 

400              .0431 
400              . 0451 
420              .0480 
440    .          .0511 
460    '          .0570 
600              .07 
600              -26 

After  3  minutes. 

After  5  minutes. 

Maximom  load  applied. 
Test  discontinued. 
Pibers  crushed. 

12,165 
14,598 
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DOUGLAS   FIR   WOOD. 
Ko.  1440. 


Sample  cut  from  same  stick  and  at  end  of  No.  1439. 

Loads  applied  tangentially,  or  parallel  to  the  rings  of  growth. 


Gauged  letifffft: 


\^r48-^ 


Sectional  area,  3".2  x  8".08  =  24.4  square  inches. 
Gauged  length,  6". 


Applied  loads. 

Total. 

Per  square 
inch. 

TowidM. 

Pound*. 

488 

20 

976 

40 

1,4W 

60 

1,952 

80 

2,440 

100 

488 

20 

2,928 

120 

3,416 

140 

3,904 

160 

4,392 

180 

4,880 

200 

488 

20 

5,368 

220 

5.856 

240 

6,344 

260 

6,832 

280 

7,320 

300 

488 

20 

7,808 

320 

8,296 

340 

8,784 

360 

9,272 

380 

9,760 

400 

488 

20 

10,248 

420 

10,  736 

440 

11.712 

480 

12,200 

5U0 

14,640 

600 

lu  gauged  length. 


sion. 


Remarks. 


Inch.  Inch. 

0.  0. 

.0013  

.0029  

.0043  

.0063  i 

I      —.0004 

.0081  I 

.0098  I 

.0115  I 

.0137  I 

.0152  

+.  0002 

'"'.'ooia' 
""'.'6059' 

.0527  I 

.0582  ■ 

.07  I 

.14  ' 

.58  1 


Initial  load. 


.0174 

1          .0192 

.  0214 

.  02.'« 

.  02G3 

.0286 

.0318 

1           .0350 

'          .0396 

1          .0449 

|e  =  58,000  pounds  per  square  inch. 


Maximum  load  applied. 
i  Test  diacon  tinned. 
Fibers  crushed. 


DOUGLAS   FIR   WOOD. 
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Tension  Tests. 

No.  8513. 
Stick  No.  26. 

DimensioDS,  8'M2x3".02  by  24'  2|"  long. 
Weight,  163  pounds=:39.6  pounds  per  cubic  foot. 
Average  rate  of  growth,  15  rings  per  inch. 
Ends  held  by  friction  grip  holders. 
Counterweighted  at  middle. 
Distance  between  jaws  of  machine,  245". 
Sectional  area,  24.5  square  inches. 
Gauged  length,  200''. 


Applied  loads. 


In  gauged  length. 


Total. 


Pound». 

2,450 

4,900 

7,350 

9,800 
12,250 

2,450 
14,700 
17,150 
19,000 
•i2,050 
124,500 

2,450 
28.960 
29,400 
31,850 
34,300 
36, 750 
24,500 
12,250 

2,450 
12,250 
24,500 
36,750 
39,200 
41,050 
44,100 
46.550 
49,000 

2,450 
51, 450 
53,900 
56, 35U 
'58,800 
01,250 
49.000 
36,750 
24.500 
12,250 

2,450 
12.250 
24.500 
36,  750 
49,000 
61.250 
49,000 
36, 750 
24,500 
12,250 

2,450 


'  Per  square 
incn. 


Poundt. 

100 

200 

800 

400 

500 

100 

600 

700 

800 

900 

1,000 

100 

1,100 

1,200 

1,300 

1,400 

1,500 

1,000 

500 

100 

500 

1,000 

1,500 

1,600 

1,700 

1,800 

1,900 

2,000 

100 

2,100 

2.200 

2,300 

2,400 

2,500 

2,000 

1,500 

1,000 

500 

100 

500 

1,000 

1,500 

2,000 

2,500 

2,000 

1,500 

1,000 

500 

100 


Elongation.  I        Set. 


Remarks. 


Ineh. 
0. 
.0076 

Ineh. 
0. 

.0150 

.  0234 

.0309 

.00u5 

.0386 

.0464 

.0530 

.0616 

.0600 

.0009 

.0761 
.0833 
.0911 
.0985 
.1066 
.0690 

.0319 

.0009 

.0312 
.0680 
.1062 
.1141 
.1220 
.1294 



Initial  loMl. 


.1370 
.1440 


.1493 
.1570 
.1645 
.1716 
.1796 
.1429 
.1063 
.0693 
.OJIO 


.6669    }^=2.W5,000  poonds  per  square  inch. 


.0298 
.0673 
.1049 
.1420 
.1791 
.1424 
.1060 
.0689 
.0292 


—.0007 


>E=2,6d2.000  pounds  per  square  inch. 


—.0010 
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doi:glas  fir  wood. 


Stick  No.  30. — 6"  X  14"  by  24  feet  long,  split  edgewise  into  two  ])ieces, 
aud  each  piece  tested  by  tension. 

No.  8514. 


First  piece  from  stick  Xo.  30. 

Dimensions,  13".96  x  2".78  by  24  feet,  3^  inches  long. 

Average  rate  of  growth,  14  rings  per  inch. 

Counterweighted  at  the  middle. 

Sectional  area,  38.8  square  inches. 

Gauged  length,  200". 

^nd  view. 


Applied  loads. 

lu  gauge 

Total. 

Per  square 
inch. 

Elongation. 

PoundM, 

Pottnd*. 

Inch, 

3,880 

100 

0. 

7,760 

200 

.0106 

11,640 

300 

.0213 

15,  520 

400 

.0319 

19.400 

500 

.0427 

3,880 

100 

23,280 

600 

.0532 

27,160 

700 

.0637 

31,040 

800 

.0746 

34,920 

000 

.085:1 

38,800 

1,000 

.0957 

8,880 

100 

42,680 

1,100 

.1057 

46,560 

1,200 

.1162 

50.440 

1,300 

.1275 

54,320 

1,400 

.1380 

58,200 

1,500 

.1487 

38,  800 

1,000 

.0978 

19, 400 

500 

.0461 

3,880 

100 

100 
500 

19,400 

.0439 

38.800 

1,000 

.0958 

58.200 

1.500 

.1483 

38.800 

1,000 

.0975 

19,  44)0 

500 

.0454 

3,880 
19,400 

100 

500 

.0442 

38.800 

1,000 

.0962 

58,200 

1,500 

.1482 

38,800 

1,000 

.0979 

19,400 

600 

.0459 

3,880 

100 

Remarks. 


Inch. 

0. 


I  Initial  load. 


.OOGg 


.0019 


.0026 
.0015 


.0030 


After  1  hour. 


E— 1,923,000  pounds  per  square  inch. 


£=1,929,000  pounds  per  square  inch. 


DOUGLAS    FIR   WOOD. 
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No.  8544. 

Second  piece  from  stick  No.  30. 
Dimensions,  13".96x3".05  by  24'— 3J"  long. 
Weight,  239f  pound8=33.4  i)ounds  per  cubic  foot. 
Average  rate  of  growth,  14  rings  per  inch. 
Counterweighted  at  the  middle. 
Sectional  area,  42.58  square  inches. 
Gauged  length,  200". 

lEnd  view. 


jsrss 


Aiiplied  loads. 


Total. 


Poundt. 

4,258 

8,516 
12, 774 
17, 032 
21,290 
25.548 
29,806 
34.064 
38,;i22 
42,580 
46. 838 

4,258 
51.096 
55,354 
59,612 
63,870 
68.128 

4,258 
72, 386 
76,644 
80,902 
85,160 
89,  418 

4,258 
93, 676 
97,  934 
102, 192 
85,160 
63,870 
42,580 
21,290 

4,258 

'  21,' 290" 
42,580 
63,870 
85.100 
63,870 
42.580 
21.290 
4,258 


Per  nquaro 


iqaai 
en. 


8,516 
12, 774 
17,032 
21, 290 
17,032 
12, 774 
8,516 
4.268 
21.290 


incl 


Poundt. 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1,000 

1,100 

100 

1,200 

1.300 

1,400 

1,500 

1,600 

100 

1,700 

1,800 

1.900 

2,000 

2,100 

100 

2,200 

2,300 

2,400 

2,000 

1,500 

1,000 

500 

100 

100 

500 

1,000 

1,500 

2,000 

1,500 

1,000 

500 

100 

100 

100 

200 

300 

400 

500 

400 

300 

200 

100 

500 


In  gauged  length. 
Elongation.        Set. 


Inch. 

0. 

.0111 
.0223 
.0335 
.0450 
.0560 
.0675 
.0788 
.0904 
.1015 
.1124 


.1228 
.1342 
.  1462 
.1579 
.1600 


.1795 
.1916 


.2152 
.2265 


.1367 

.2490 

.2614 

.2170 

.16C9  I 

.1040 

.0473 


.0430 
.0994 
.1570 
.2189 
.1590 
.1024 
.0459 


.0084 
.0196 
.0312 
.0420 
.0324 
.0215 
.0100 


.0421 


Inch. 
0. 


.0010 


Remarks. 


Initial  load. 


}e  =1,787,000  pounds. 


.0iM)5 
—.0012 


—.0004 
—.0022 
—.0032 


.0021 


»E =1,763,000  pounds  per  square  inch. 
After  5  minutes. 


After  10  minutes. 
After  15  hours. 
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DOUGLAS   PIE   WOOD. 
No.  8544 — Continued. 


Applied  loads. 


In  ganged  length. 


ToUl. 


Per 


^in"H^"»™lElongation.i        Set. 


Pound*. 

Pounds. 

42.580 

1,000 

63.850 

1,500 

85,160 

2,000    1 

102, 192 

2,400 

85,160 

2,000    , 

63.870 

1.500 

42,580 

1,000 

21,290 

600 

4,258 

100 

100 

Inch. 
.0989 
.1560 
.2138 
.2622 
.2174 
.1616 
.1052 
.0485 


Inch. 


+.0005 
I      -.0008 


Remarka. 


After  3  minatea. 


Lateral  contraction  under  endwise  tensile  stresses. 
Transverse  gauged  length  at  middle  of  length  of  stick,  12'^ 


Applied  loads. 


Total. 


Pound*. 

4.268 
42,580 
86,160 
102,192 
85,160 
42,580 

4,258 
42,580 
85,160 
102,192 
85,160 
42,580 

4,258 


Per  aqnare 
incb. 


Pounds. 

100 
1.000 
2,000 
2,400 
2.000 
1,000 

100 
1,000 
2,000 
2,400 
2,000 
1,000 

100 


In  ganged  length. 


Lateral 
contrac- 
tion. 


Inch. 

0. 
.0020 
.0050 
.0063 

.oas-2 


Set. 


Inch. 
0. 


.0022 
.0050 
.0063 
.0051 
.0022 


Remarks. 


Initialload. 


Transverse  gauged  length  12",  taken  near  extremity  A  of  the  200" 
longitudinal  gauged  length. 


Applied  loads.         I      In  ganged  length, 


T«*«i      I  Pw  sq oare 


Pounds.   <    Pounds. 

4,258 

42,580 

86.160 

102, 192 

85,160 

42.580 

4.268 


Lateral 
contrac- 
tion. 


Jneh. 


100 

0. 

I.  000 

.0016 

2,000 

.0036 

2,400 

.0044 

2,000 

.0036 

1,000 

.0016 

100 

DOUGLAS    FIR   WOOD. 
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Transverse  gauged  length  12",  taken  near  extremity  B  of  the  200" 
longitudinal  gauged  length. 


Applied  loads. 


Total. 


r©r  Aquare 


Aoua: 
ncn. 


In  gauged  length. 
Lateral 


J*ound9. 
4,258 
42.580 
85J0O 
102, 102 
85.160 
42,580 
4,258 


incl 


PoundM. 

100 
1,000 
2.000 
2,400 
2,000 
1,000 

100 


contrac- 
tion. 


Set. 


Remarks. 


Inch. 
0. 
.0039 

Inch. 
0. 

.0081 

.0101 

.0084 

.0041 



.......... 

Initial  load. 


Observations  on  longitudinal  extension  resumed. 
Gauged  length  50",  taken  at  end  A  of  the  stick. 


Applied  loads.  In  gauged  length. 

Total.     'P^^'-sq^arei 


Pounds. 

4.258 

42.580 

85,160 

102, 192 

85,160 

42,580 

4,258 


Pound*. 

100 
1.000 
2,000 
2,400 
2,000 
1,000 

100 


Elongation. 

Set. 

Inch. 

0. 

.0252 
.0535 
.0649 
.0541 
.0263 

Inch. 
0. 

.0005 

Remarks. 


Initial  load. 


Gauged  length  50",  taken  at  end  B  of  the  stick. 


Applied  loads. 


In  ganged  length. 


Total. 


^XT*"  Elongation.!        Set. 


Pounds. 

Pounds. 

4,256 

100 

42,580 

1,000 

85,160 

2,000 

102,192 

2,400 

85,160 

2,000 

42,580 

1,000 

4,258 

JOO 

Inch.       I       Inch. 
0.  I        0. 

.0257    j 

.0543 

.0660 


.0551 


Remarks. 


-  Initial  load. 


.1 
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DOUGLAS    FIE   WOOD. 


No.  8643. 

Stick  No.  41. 

Dimensions,  ll".96x4'M  by  24'— 2g"  long. 

Weight,  328J  pound8=39.8  pounds  per  cubic  foot. 

Counterweighted  at  the  middle. 

Sectional  area,  49.04  square  inches. 

Gauged  length,  200''. 

End  view. 


Applied  loads.  In  gauged  length. 

Total.      ^''^iSX*''*  KloDg»«on-         Set. 


4,904 
9,808 
14, 712 
19, 616 
24, 520 
29.424 
34,328 
39,  232 
44. 136 
49,040 
53,944 
49,040 
44.136 
39,232 
34,  328 
29,424 
24, 520 
19, 616 
14,712 
9,808 
4,904 


9.806 
14,712 
19, 616 
24,520 
29,424 
34,328 
99.232 
44,136 
49.040 
53,944 
58,848 
63,752 
68,656 
73,560 
78,464 


88,272 


4,904 
93, 176 

4,904 
93, 176 

4,904 


Vound». 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1.100 

1,000 

900 

800 

700 

600 

500 

400 

300 

200 

100 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1.100 

1.200 

1.300 

1,400 

1.500 

1,600 

1,600 

1,700 

1,800 


9,808 


Inth. 

0. 
.0117 
.0234 
.0351 
.0469 
.0590 
.0710 
.0829 
.0048 
.1070 
.1189 
.1088 
.0975 
.0860 
.0743 
.0629 
.0514 
.0396 
.0278 
.0160 


.  0144 
.0260 
.0376 
.0493 
.0611 
.0730 
.0847 
.0969 
.1085 
.1201 
.1320 
.1445 
.1561 
.1680 
.1806 
.1811 
.  19.13 
.2050 


100  I 

1,900  I  .2136 

100  , 

1. 900  .  2132 

100  ' 

100  

200  ;  .0194 


Remarks. 


Inch. 

0.  Initial  load. 


¥*—  1.739,000  poanda  per  square  inch. 


.  0<)39       1 

.  0032      A  f ter  3  minutes. 


After  2  minutes. 


Stick  slipped  in  the  holder  jaws  of  the  machine. 

disturbing  the  micrometer. 
The  micrometer  was  readjusted  and  the  atreaa 

then  released  to  initial  load,  and  micrometer 

reading  taken. 


oiii  *  7^=  1,780,000  pounds  jier  nquare  inch. 


.0121    . 

.0082       AAer  1  hour. 


DOUGLAS   FIR    WOOD. 
No.  8543 — Continued. 
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Applied  loadi).        |      In  jrangod  length, 
Totol.     |^«^^"3^*^™|Elongation.         Set 
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DOUGLAS   FIR   WOOD. 


Compression  Tests. 

No.  1449. 

Stick  No.  26. 

Sample  cut  from  teusion  specimen  No.  8513. 


60** 


^ 


Sectional  area,  3".02  x  8'M2  =  24.6  square  inches. 
Ganged  length,  60". 


Applied  loads. 


In  gauged  length. 


Peraauarol  Compres- 
iucn.  sion. 


Set. 


2,450 

4.900 

7.8S0 

9.800 

12, 250 

2,450 

14,700 

17,150 

19,600 

22,050 

24.600 

2,450 

29,400 

84,300 

39,200 

44.100 

49,000 

2,450 

5::),  900 

58,800 

63,700 

68,600 

73,500 

2.450 


100 

200 

300 

400 

500 

100 

600 

700 

800 

900 

1,000 

100 

1.200 

1,400 

1,600 

1.800 

2.000 

100 

2,200 

2,400 

2,600 

2.800 

3,000 

100 


Inch. 

0. 

.0012 
.0025 
.0040 
.0052 


.0068 

;    .0061 

.0100 

.0114 

.0131 

!    .0162 

1    .0195 

1    .0229 

.0260 

.0294 

1    .0323 

.0356 

.0390 

.0423 

.0455 

Inch. 
0. 


.0001 


.0001 


.0002 


.0001 


Remarka. 


loiUal  load. 


\£=  3,461,000  pounds  per  square  inch. 


Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  7'. 


Applied  loads. 


Total. 


2,450 
24,500 
49.000 
73,500 
49.000 
24,500 

2.450 
198,100 


Per  square 
iucn. 


100 
1,000 
2,000 
3,000 
2,000 
1,000 

100 
7,882 


In  ganged  length. 

Lateral  ««* 

expansion.  ^^ 


Inch. 

0. 
.0010 
.0022 
.0034 
.0022 
.0010 


Inch. 
0. 


Remarks. 


Initial  load. 


Ultimate  strength. 
Failed  by  triple  flexure. 
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DOUGLAS   FIE  WOOD. 

No.  1450. 
Stick  Ko.  30. 
Sample  cut  from  tension  8i)ecimen  No.  8514. 
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€0" 


Sectional  area,  2'^78xl3".96=38.8  squai'e  inches. 
Gauged  length,  50". 


Applied  loads. 

Bqiu 
ncn. 


Total. 


PoundM. 

3,880 

7,760 
ll.tMO 
15,520 
19,400 

8,880 
23.280 
27. 160 
31.040 
34,020 
38,800 

3,880 
46,560 
54.320 
62,080 
60.840 
77,600 

3.880 
85.360 
03,120 
100.880 
1U8,  640 
116,  400 

3,880 


Per  square 
incl 


Poundt. 

100 

200 

300 

400 

500 

100 

600 

700 

800 

900 

1,000 

100 

1,200 

1,400 

1.600 

1,800 

2.000 

100 

2,200 

2.400 

2,600 

2,800 

3.000 

100 


In  ganged  length. 
Compres-  o.* 


Inch. 

0. 

.0020 
.0043 
.0066 
.0092 


.0118 
.0143 
.0168 
.0194 
.0219 


.0266 
.0316 
.0369 
.0421 
.0471 


.0520 
.0571 
.0023 
.0686 
.0729 


Inch. 
0. 


—.0004 


—.0004 


.0000 


.0004 


HcmarkH. 


Initial  load. 


\£=2,018,000  pounds  per  square  inch. 


Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  12". 


Applied  loads. 


In  gnaged  length. 


Total. 


Pound*. 

3.880 

38.800 

77.600 

116,400 
93,120 
77.600 
38.800 
3.880 
38.800 
77.600 

116, 400 

77.600 

38,800 

3.880 

241,000 


Per  square ;     Lateral 
in  en.        expansion. 


Set. 


P<mndi. 

100 
1.000 
2,000 
8,000 
2,400 
2,000 
1,000 

100 
1,000 
2,000 
3,000 
2,000 
1,000 

100 
6,211 


Keuiarks. 


Inch. 

0, 

.0025 
.0057 
.0092 

Inch. 
0. 

.0065 
.0031 

.0005 

.0031 
.0064 
.0098 
.0065 
.0032 

.0006 

R«8ted  1  hour. 


Ultimate  strength. 
Failed  by  triple  denre. 


414  DOUGLAS   FIR   WOOD. 

1^0.  1461. 
Stick  No.  30. 
Sample  cut  from  tension  specimen  No.  8544. 


tf^'' 


Sectional  area,  3".05xl3".96=42.58  square  inches. 
Gauged  length,  50". 


Applied  loads. 


Id  gaaged  length. 


Total. 


Poundt. 

4,258 

8,51« 

12. 774 

17, 032 

21,290 

4,258 

25,548 

29,806 

34,064 

38,322 

42,580 

4,258 

51,090 

59, 612 

68,128 

76,644 

85,160 

4,258 

93,676 

102, 19i 

110,708 

119,224 

127,740 


Per  square'  Compres- 


iuch. 


I 


Pounds. 

100 

200 

300 

400 

500 

100 

600 

700 

800 

900 

1,000 

100 

1,200 

1.400 

1,600 

1,800 

2,000 

100 

2.200 

2.400 

2,600 

2,800 

3.000 

100 


sion. 


Inch. 

0. 

.0020 
.0045 
.0069 
.0096 


.0121 
.0146 
.0174 
.0201 


.0282 
.0337 
.0305 
.0450 
.0506 


.0557 
.0614 
.0670 
.0727 
.0782 


Set. 


Inch. 
0. 


—.0004 


Remarks. 


Initial  load. 


.000& 


|e=  1,915,000  pounds  per  square  inch. 


—.0002 


.0000 


Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  12". 


Applied  loads. 


In  gauged  length. 


Total. 


Poundt. 

4.258 

42, 580 

85,160 

127,740 

85,160 

42,580 

4.258 

127,740 


4.258 
237,100 


Per  square      Lateral 
expansion. 


sqii 
Dch 


incl 


Pound*. 

100 
1,900 
2,000 
3,000 
2,000 
1,000 

100 
3,000 
8,000 
3,000 

100 
5,668 


Inch. 

0. 
.0033 
.0071 
.0111 
.0074 
.0035 


.0111 
.0116 
.0118 


Set. 


Inch. 
0. 


.0002 


.0005 


Remarks. 


Initial  load. 


After  5  minutes. 
After  10  minutes. 

Ultimate  strength. 
Failed  by  triple  flexure. 


DOUGLAS   FIR   WOOD. 

No.  1452. 
Stick  1^0.  41. 
Sample  cut  from  tension  specimen  No.  8543. 
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JSlfi^ 


Sectional  area,  4".l  x  11".90=49.04  square  inches. 
Gauged  length,  60". 


Applied  loads. 


In  gauged  length. 


Total. 


Pounds. 

4,904 

9,808 
14, 712 
19,  61« 
24,520 

4,904 
29,424 
34,328 
39,232 
44, 136 
40,040 

4,904 

68!65G 

78,464 

88,272 

98,080 

4,904 

107,888 

117,696 

127,  .'104 

137, 312 

147. 120 

4,904 


Per  square     Compres- 


Kemarks. 


Set. 


Pound*. 

100 

200 

800 

400 

600 

100 

600 

700 

800 

900 

1,000 

100 

1,200 

1,400 

1,600 

1,800 

2,000 

100 

2,200 

2,400 

2.600 

2.800 

3,000 

100 


Inch. 
0. 
.0021 

Inch. 
0. 

.0044 

.0068 

.0002 

—.0004 

.0117 

.0141 

.0166 

.0191 

,    . 0216 

—.0005 

.0261 

.0314 

.0364 

.0415 

.0468 

—.0004 

.  0514 

.0568 

.0620 

.0674 

1    .0726 

I  Initlalload. 


+.0004 


|e =2,036,000  pounds  per  square  Inch. 


Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  10". 


Applied  loads. 


Total. 


Pounds. 
4,904 
49.040 
08.080 
147. 120 
98,080 
49,040 
4,904 
305,050 


Per  square      Lateral 


son 
Qcn 


incl 


In  ganged  length. 
Set. 


I  expansion. 


Pounds.  Inch.  Inch. 

100  0.  I        0. 

1.000  .0017     

2,000  .0036     

3.000  .  .0057      

2,000  .0038      

1,000  I  .0020    ! 

100  1 .0002 

6,220  I I 


Remarks. 


Initial  load. 


Ultimate  strength. 


Failed  by  triple  flexure.    Fibers  crushed  12''  from  end  of  stick. 
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DOUGLAS   FIB   WOOD. 


Tension  Tests. 


16" 


-^i(-4"- 


26" 


I 

± 

No.  of 
test. 

No.  of 
stick. 

Diameter. 

SectioDal 
area. 

Teusile  Htrength. 

Fracture. 

Per 

Total. 

square 
inch. 

Pounds. 

.  Inches. 

Sq.  in. 
(f.817 

Pound*. 

8654 

26 

1.02 

19,720 

24,137 

Long  splintering. 

8555 

26 

1.02 

.817 

18, 100 

22.164 

8556 

26 

1.02 

.817 

18.150 

22,215 

Do! 

8557 

(lat)  30 

.98 

.754 

9,020 

12,759 

Sheare*!  along  the  grain.   Stick  not 
fractare<i  by  tension. 

8558 

(l8t)  30 

1.01 

.801 

9,100 

11.361 

Short  brittle. 

8559 

(Ist)  30 

1 

.7»i 

9,520 

12,127 

Oblique.   In  part  sheared  along  the 

grain. 
Short  brittle,  oblique. 

8560 

(2d)   30 

.99 

.770 

9,460 

12.286 

8561 

(2d)   30 

.99 

.770 

9,020 

11,714 

Sheared  along  the  grain. 

8562 

(2d)   30 

.98 

.754 

8,310 

11,021 

Short  brittle. 

8566 

(2d)   30 

1 

.785 

9,460 

12.051 

Sheared  along  the  grain. 

8607 

26 

1 

.785 

16,200 

20,637 

Sheared  along  the  grain,  palling 
out   an    irregular   shaped   core 

about  J"  by  IJ"  in  crt>as.s6ction. 
dimensions.      Tensile   strength 

not  reached. 

8808 

26 

1 

.785 

17,310 

22, 051 

Long  splintering. 

8600 

26 

.98 

.754 

17,980 

23.846 

In  part  long  splintering  and  in 
part  sheared  the  wood  along  the 

8610 

30 

.98 

.754 

9,100 

12,  089 

grain . 
Oblique  fracture.    Sheared  along 
the  grain.                                            j 

8611 

30 

.08 

.754 

6,320 

8.382 

Do. 

8612 

30 

.98 

.754 

8.100 

10,742 

Do. 

8613 

41 

1 

.785 

0,020 

7,660 

Do. 

8614 

41 

.97 

.739 

6, 950 

9,405 

Do. 

8615 

41 

.98 

.754 

5,060 

7,507 

Do. 

No.  8566  tested  wet,  after-48  hours  immersion  in  water. 
Specimens  8607  to  8615,  inclusive,  were  turned  out  and  tested  two 
months  later  than  the  tension  specimens  previously  tested. 
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WHITE  OAK  WOOD. 

These  sticks  were  tested  under  compression  loads  applied  endwise 
the  grain,  excepting  a  block  taken  from  post  No.  1422,  which  was  loaded 
crosswise  the  grain  in  the  direction  radial  to  the  tree.  Micrometer 
observations  were  made  on  the  compressibility  of  the  wood  in  each 
test,  from  which  results  the  moduli  of  elasticity  were  computed. 

The  relative  rigidity  of  the  wood  lengthwise  and  crosswise  the  grain 
is  shown  by  the  results  from  post  No.  1422,  which  gave  the  value 
1,675,000  pounds  per  square  inch  for  the  modulus  of  elasticity  under 
endwise  loads,  and  210,000  pounds  per  square  inch  for  the  value  under 
loads  crosswise  the  grain. 

The  compressibility  of  i)ost  No.  1418  was  observed  under  continued 
stress  at  3,000  pounds  per  square  inch.  There  was  comparatively  rapid 
yielding  during  the  first  five  minutes,  which  diminished  in  rate  during 
the  next  ten  minutes. 

During  the  interval  of  one  hour  following,  the  rate  of  compression 
continued  with  considerable  uniformity.  The  post  thereafter  showed 
an  accelerating  rate  of  yielding. 

After  the  lapse  of  one  hour  and  thirty  minutes  the  load  was  dimin- 
ished in  decrements  of  200  pounds  per  square  inch  each.  After  each 
decrement  the  load  was  sustained  two  minutes. 

Under  2,800  pounds  per  square  inch  a  further  compression  of  ".0031 
occurred;  under  2,600  pounds  per  square  inch  the  additional  compres- 
sion was  ".0005;  under  2,400  pounds  per  square  inch  no  change  in  the 
gauged  length  was  apparent,  and  under  the  subsequent  lower  stresses 
the  effect  of  each  pause  of  two  minutes  was  a  gain  in  length  instead  of 
additional  compression. 

After  the  loads  were  diminished  to  1,600  pounds  per  square  inch 
they  were  again  increased,  with  the  result  that  under '2,000  pounds  per 
square  inch  and  upward  each  interval  of  two  minutes  was'accompanied 
by  additional  yielding,  which  proceeded  with  an  accelerating  rate  as 
the  loads  advanced. 

The  ultimate  resistance  of  this  post  reached  3,508  pounds  per  square 
inch,  which  load  was  momentarily  sustained.  Its  behavior  under  3,000 
pounds  per  square  inch  indicated  that  ultimate  failure  might  have 
been  reached  by  longer  continuance  under  stress  at  that  limit. 
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WHITE   OAK   WOOD. 


1^0.  1418. 


Compression  Tests. 


HJ  — 

Sectional  area,  47.35  square  inches. 

Weight,  95J  pounds  =  47.9  pounds  per  cubic  foot. 

Rate  of  growth,  12  rings  per  inch. 

Gauged  length,  50". 


Applied  loads. 

In  gaaged  leDgth. 

Remarkfl. 

Toti^     ^"a"*" 

Compres-          «^ 

Pounds, 

4,736 

9,470 

14,205 

18,940 

23,675 

28,410 

83, 145 

37,880 

42, 615 

47,350 

4.735 

56,820 

66,290 

75.760 

85,230 

142,050 

Pounds. 

100 

200 

300 

400 

600 

600 

700 

800 

900 

1,000 

100 

1,200 

1.400 

1,600 

1,800 

3,000 

3,000 

8,000 

3,000- 

3,0o0 

iMh. 

0. 

.0036 
.0072 
.0109 
.0148 
.0188 
.0224 
.0261 
.0304 
.0341 

Jneh. 
0. 

Initial  load. 



.0U08 

1 

.0414 

.0491 
.0573 
.0655 
.2401 
.2470 
.2551 
.2657 
.2800 

After  1  hour  10  minnteB. 

After  1  hoar  15  minutes. 
After  I  hour  20  minutes. 
After  1  hour  25  minutes. 
After  1  hour  30  minutes. 

Post  shows  evidence  of  crushing  the  fibers  in  the  vicinity  of  some 
sound  knots. 


WHITE   OAK   WOOD. 

Compression  Tests— Con tinued. 
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Applied  loads. 

In  ganged  length. 

Remarks. 

TotaL 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 
132,580 

Pounds. 
2.800 
2.800 
2,600 
2,600 
2,400 
2,400 
2,200 
2,200 
2,000 
2.000 
1,800 
1,800 
1,600 
1,600 
1,800 
1,800 
2,000 
2,000 
2,200 
2.200 
2.U00 

100 
2,200 
2  400 
2,600 
2,800 
3,000 
2,000 
1,000 

100 
1.000 
2.000 
3.000 
3,000 
3,000 
3,000 
3,000 
3,000 
3,000 
3,000 
3,000 
3,000 
3,000 
3.000 
8,000 
3,000 
3,000 
3,000 
3,000 
2,400 
2,400 
2,600 
2,600 
2,800 
2,800 
3,000 
3,508 

9neh. 
0. 2748 
2770 

Inch. 

After  2  minutea. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

123, 110 

.2706 

.2712 

.2634 

.2634 

.2653 

.2550 

.2400 

.2461 

.2375 

.2366 

.2280 

.2267 

.2345 

.2344f 

.2427 

.2430 

.2515 

.2520 

.0741 

113,640 

104, 170 



94,700 

85,230 

75,760 

86,230 

94,700 

104, 170 



94,700 

}e= 1,338,000  ponnds  per  square  inch. 

4,735 

.0031 

>     104. 170 

.0839 
.0933 
.1051 
.1177 
.1380 
.1010 
.0580 

'     113, 640 

123,110 

;     132.580 

142, 050 

'      94,700 

'      47, 350 
4,736  . 

.0184 

After  Iminate. 
After   2  minutes. 
After   3minntes. 
After   6  minutes. 
After  10  minutes. 
After  15  minntes. 
After  20  minutea 

47,850 

.0537 
.0950 
.1304 
.1454 
.1488 
.1530 
.1565 
.1663 
.1725 
.1788 
.1848 
.1910 
.1072 
.2034 
.2006 
.2156 
.2216 

04.700 

142, 050 





............ 

After  25  minutes. 

After  30  minutes. 
After  35  minutes. 
After  40  minutes. 
After  45  minutes. 
After  50  minutes. 
After  55  minutea. 
After  60  minutes. 
After  1  hour  5  minutes. 

Maximum  load  sustained. 

.2278 
.2336 

113, 640 

.2602 
.2612 
.2607 
.2715 
.2807 
.2863 
.2960 

123, 110 

132,580 

142, 050 
166.100 

i 

The  interval  of  time  between  the  last  reading  of  the  micrometer 
under  3,(MK)  ponnds  per  sqaare  inch  and  the  time  of  reaching  the  maxi- 
mum load  was  one  minute. 

Failure  occurred  by  the  fibers  crashing  at  some  knots  1^^'  diameter 
30''  from  the  end  of  the  post. 
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^1 


WHITE   OAK   WOOD. 

No.  1419. 
Txya 


^7,'!^^ 


Sectional  area,  59.01  square  iuches. 

Weight,  123f  pounds  =  49  pounds  per  cubic  footi 

Eate  of  growth,  11  rings  per  inch. 

Gauged  length,  50'^ 


AppUedloflds.        i 

Total. 

1 
Per  sqnAre 
inch. 

Pounda. 

Pounds. 

5.901 

100 

11,802 

200 

17,703 

300 

23,804 

400 

29.505 

600 

35.406 

600 

41,307 

70O 

47,208 

800 

53,109 

900 

59, 010 

1,000 

5,001 

100 

70,812 

1,200 

82,614 

1,400 

94,  416 

1,600 

106, 218 

1,800 

118, 020 

2.00C 

5.001 

100 

129,822 

2.200 

141,624 

2,400 

153.426 

2,600 

165.  228 

2,800 

177, 030 

8,000 

5,901 

100 

188, 832 

8,200 

200,634 

3,400 

212,436 

3.600 

224.238 

3,800 

236,040 

4,000 

5,001 

100 

247.842 

4.200 

258,000 

4,872 

In  ganged  length. 


Kemarke. 


Bion. 


Inch. 

0. 

.0050 
.0094 
.0137 
.0174 
.0212 
.0247 
.0285 
.0321 
.0355 


Set. 


Inch, 
0. 


IniUal  load. 


.0424 
.0495 
.0564 
.0637 
.0710 


.0011 


.0782 
.0855 
.0938 
.1023 
.1141 


OOsi ' "  }  ^  =  1,399,000  pounda  per  square  inch. 


.1243 
.1335 
.1457 
.1642 
.1911 


.2340 


.0103 


Ultimate  strength. 


Fibers  crushed  at  a  knot  one-half  inch  diameter  2C  from  end  of  post. 


WHITE   OAK   WOOD. 
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hr3»^ 


No.  1420. 


Sectional  area,  78.7  square  inches. 

Weight,  162  pounds  =  61.5  pounds  per  cubic  foot. 

Rate  of  growth,  12  rings  per  inch. 

Gauged  length,  60". 

The  post  was  convex  on  the  micrometer  side. 


Applied  loads. 

In  gauged  length. 

Remarks. 

1 

Totol. 

1 

Per  square!  Compres- 

Inch.       1       sion. 

Set. 

Foundt, 
7,870 
16  740 

Pounds. 

100 

.       200 

300 

400 

500 

600 

700 

800 

900 

1,000 

100 

1,200 

1,400 

1,600 

1,800 

2,000 

100 

2,200 

2,400 

2,600 

2,800 

3.000 

100 

3,200 

8.400 

8,600 

3,800 

4,000 

100 

4,042 

Inch. 
0. 
.0027 

Inch. 
0. 

Initial  load. 
JE  =  1,789,000  pounds  per  square  inch. 

23,610 
81,480 

.0055 

.0084 
.0111 
.0140 
'.0170 
.0197 
.0226 
.02a3 

39,350 

47,220 

&6,090 

62,060 

70, 830 

78,700 

7,870 

0. 

94,440 

.0310 

110, 180 

.0367 
.0422 

125,920 

141,660 

.0480 
.0537 

157, 400 

7,870 

.0006 

173, 140 

.0506 
.0659 
.0-/20 
.0784 
.0856 

Ultimate  strength. 

188,880 

204,  620 

220,  360 

'236, 100 

7,870 

.0033 

251,840 

.0035 
.1014 
.1114 
.1240 
.1545 

267,580 

283,320 
290,060 

314.800 

7,870 

.0196 

318, 100 

Fibers  crushed  at  a  knot  three-eighths  inch  diameter  2  feet  from  the 
end  of  the  post. 
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WHITE   OAK   WOOD. 
No.  1421. 


^sr89  -i 


Sectional  area,  97.22  square  inches. 

Weight,  341^  pounds  =  67.2  pounds  per  cubic  foot. 

Rate  of  growth,  7  rings  per  inch. 

Gauged  length,  60". 


Applied  loads. 


Pound*. 
9,722 
19,444 
29,166 
88.888 
48. 610 
58,332 
68,064 
77,  776 
87,498 
97,220 
9,722 
116,664 
136, 108 
165,  552 
174,996 
194, 440 
9,722 
213, 884 
233,328 
252,  772 
272,  216 
291,660 
9,722 
311, 104 
830,548 
340,992 
369,  436 
388,880 
0,722 
411,200 


Per  ftoaare 
Inon. 


PoundM. 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1,000 

100 

1,200 

1,400 

1,600 

1,800 

2.000 

100 

2,200 

2,400 

2,600 

2,800 

3,000 

100 

3,200 

3,400 

8.600 

3,800 

4,000 

100 

4,230 


In  gaaged  length. 
Set 


Comprea 
Bion. 


Inuih. 

0. 

.0026 
.0053 
.0080 
.0110 
.0140 
.0170 
.0201 
.0231 
.0260 


.0320 
.0381 
.0443 
.0505 
.0567 


.0634 
.0700 
.0768 
.0838 
.0919 


.0990 
.1080 
.1193 
.1356 
.1680 


Remarks. 


Inch. 
0. 


.0004 


.0039 


.0220 


Initial  load. 


>E^  1,718,000  pounds  per  square  inch. 


Ultimate  strength. 


Fibers  crushed  at  knots  one-half  inch  diameter  32  inches  from 
end  of  the  post. 


the 


WHITE   OAK   WOOD. 
IS"o.  1422. 
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Sectional  area,  119.2  square  inches. 

Weight,  416 J  pounds =56.8  pounds  per  cubic  foot. 

Eate  of  growth,  14  rings  per  inch. 

Gauged  length,  50". 


Applied  loads. 


Total. 


Pounds. 
11,»20 
23,840 
35.760 
47,6g0 
59,600 
71.520 
83.440 
ft5,360 
107,280 
119.200 
11,920 
143.040 
166.880 
190.720 
214, 560 
238,400 
11.020 
262,240 
286.080 
309,920 
333.760 
357,600 
11,920 
381.440 
405.280 
429, 120 
452,960 
476, 800 
11,920 
500,300 


ftrsquai 
iDoh. 


Pound*. 

100 

200 

800 

400 

500 

600 

700 

ROO 

900 

1,000 

100 

1,200 

1,400 

1.600 

1.800 

2,000 

100 

2,200 

2,400 

2,600 

2,800 

8,000 

100 

3,200 

8,4C0 

8.600 

3,800 

4,000 

100 

4,107 


In  fcanged  length. 

Compree- 
flion. 

Set. 

Jnek. 
0. 
.0025 

Inch. 
0. 

.0051 

.0080 

0109 

.0140 

.0170 

.0201 

.0231 
.0260 

.6663 

.0322 

.0384 

.0446 

.0511 

.0581 

.0014 

.0639 

.0706 

.0772 

.0844 

.0925 

.0031 

.0992 

.1084 

.1181 



.1293 

.1515 

.0117 

Remarks. 


Initialioad. 


>E—  1,675.000  poundn  per  square  inch. 


TTltimate  strength. 


Fibers  crushed  at  a  knot  three-eighths  inch  diameter  30  inches  from 
the  end  of  the  stick. 
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WHITE   OAK   WOOD. 
No.  1423. 


jxorsa 


Sectional  area,  79.92  square  inches. 
Weight,  291  poundss=52  poauds  per  cubic  foot. 
Bate  of  growth,  9  rings  per  inch. 
Gauged  length,  60". 


Applie 
Total. 

dloadB. 

Per  square 
inch. 

Pound*. 
100 
900 

In  gauge 

Comprea- 
fliou. 

Inch. 

0. 

.0041 
.0082 
.0120 
.0156 
.0195 
.0230 
.0265 
.0300 
.0336 

d  length. 

Set. 

Inch. 
0. 

! 

Remarks.                                      \ 

1 

1 

! 

Pound*. 
7,992 
15,984 

1 

Initial  load.                                                                  1 

23, 976                  300 
31,968                  400 
89,960                  500 
47.952    :              600 
55, 9U    ,              700 
68, 936                 800 
71,928    .             900 
79,920    1          1,000 
7,992    ;             100 
95,904    1          1,200 
111,888    •          1,400 
127, 872              1, 600 
143,856              1,800 
159, 840              2. 000 
7,992    ;              100 
175,824    1          2,200 
191,808    1          2,400 
207,792    '          2,600 
223,776              2,800 
239, 760              3. 000 

.0015 

.0408 
.0481 
.0554 
.0631 
.0715 



|E—  1, 407, 000  pounds  per  square  inch. 
Ultiniate  strength. 



.0040 

.0798 
.0880 
.0981 
.1123 
.1226 





7,992 
255,744 
271,728 
296,500 

100 
3,200 
8.400 
3,697 

.0120 

.1421 
.1896 

Fibers  crushed  at  a  group  of  knots  4  feet  from  the  end  of  the  post. 
The  knots  range  from  one- fourth  inch  to  1  inch  diameter,  and  were  four 
in  number. 


WHITE   OAK   WOOD. 
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Compression  of  a  sample  taken  from  the  middle  of  the  length  of  post 
:No.  1422. 

Loads  applied  across  the  grain  in  a  radial  direction,  or  parallel  to 
the  medullary  rays  of  the  wood. 

Xo.  1424. 


Qauffed,  length 


^  sre3  -^^ 

Sectional  area,  11".97  x  8".10  =  96,96  square  inches. 
Gauged  length,  6". 


Applied  loads. 

lu  ganged  length. 

Remarks. 

1 

Total. 

Per  sqaare 
ino^. 

Compres-          s;^.         i 
Bion.              ^^-       1 

Pounds. 

1,939 

3.878 

5.817 

7,756 

9,696 

1,939 

11,635 

13, 574 

15, 513 

17,452 

19,392 

1,939 

21.331 

23,270 

25,209 

27.148 

29,088 

1,939 

31,027 

32,966 

34.905 

36.844 

88,784 

1,939 

40,723 

42,662 

44,601 

46,540 

48,480 

1,939 

50,419 

52,358 

54,297 

56,236 

58,176 

1,939 

Pounds. 

20 

40 

60 

80 

100 

20 

120 

140 

160 

180 

200 

20 

220 

240 

260 

280 

300 

20 

320 

340 

860 

380 

400 

20 

420 

440 

460 

480 

500 

20 

520 

540 

560 

580 

600 

20 

20 

620 

640 

660 

680 

700 

700 

700 

20 

20 

700 

720 

740 

760 

780 

Inch. 

0. 

.0009 
.0017 
.0025 
.0032 

Inch. 
0. 

1 
Initial  load. 

.0004 

.0036 
.0043 
.0049 
.0054 
.0060 

.0006 

.0065 
.0070 
.0075 
.0082 
.0088 



.0007 

.0091 
.0099 
.0105 
.0112 
.0118 



1 

.0009 

}e  =  210,000  potmds  per  aqnare  Inch. 

After  1  hour  rest 

After  5  minutes. 
After  10  minutes. 

After  15  minutes. 

.0121 
.0129 
.0137 
.0143 
.0151 

.0014 

.0156 
.0163 

.0171 
.0178 
.0186 



.0020 

.0011 

60,115 
62,054 
63,993 
65,932 
67.872 

.0194 
.0204 
.0214 
.0226 
.0236 
.0255 
.0266 

1,939 

.0051 
.0036 

67,872 
69,811 
71,750 
73,689 
75,628 

.0250 
.0268 
.0281 
.0292 
.0305 
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WHITE    OAK   WOOD. 


No.  1424— Continued. 


AppIicMl  loadri. 


In  slanged  length. 


Total.       *^«'j»2J"«  Elongation.'        Set. 


Pounds. 
77,568 
1,930 
79,607 
81,446 
83.385 
85,324 
87,264 


1,939 


9,696 
19,392 
29,088 
38,784 
48,480 
58, 176 
67.872 
77,668 


1,939 
77,568 
87,264 
89,203 
91, 142 
9:i,  081 
95,020 
96,960 


106,656 
116,362 
126,048 
135.744 
145.440 
155, 136 


PoundM. 
800 
20 
820 
840 
860 
880 
900 
900 


20 

100 

200 

300 

400 

600 

600 

700 

800 

800 

800 

20 

800 

900 

920 

940 

960 

980 

1,000 

1,000 

1,100 

1,200 

1,800 

1,400 

1,600 

1,600 


Inch, 
.0828 


Inch. 


.0342 
.0376 
.0399 
.0431 
.0461 
.0567 


.0140 
.0178 
.0210 
.0260 
.0298 
.0353 
.0418 
.0485 
.0524 
.0576 


.0569 

.0634 

.0675 

.0719 

.0760 

.0811 

.0912 

.1090 

.15 

.27 

.42 

.58 

.72 


.0062 


Bemarks. 


After  5  minutes. 
.0151    I 

.0123      After  5  minutes. 
.  0118      After  8  minutes. 


.0207 


After  5  minutes. 
After  15  minutes. 


After  5  minutes. 

Moisture  shows  on  end  of  stick. 


Ultimate  strength. 


Sustained  the  maximum  load  one- half  minute  then  failed  rapidly 
under  diminished  loads,  by  the  stick  yielding  rapidly,  splitting  along 
the  grain. 
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STEEL  WIEE  EOPE. 

Four  types  of  ropes  are  represented,  designated  as  types  A,  B,  C, 
and  I),  and  one  sample  of  rope  of  annealed  wire. 

The  following  table  shows  the  principal  elements  of  each  type  and 
size  of  rope. 

Each  rope  has  (>  strands.  The  wires  were  galvanized,  excepting  the 
annealed  rope. 


I 


Knin-  I 
l>er  of 
test 


8537 
8638 
8529 


8536 
8540 
85U 
8534 
8539 
8531 


Marks. 


Type  A, 2|" Giro.. 

do 

T.vpeB,  l"clrc.. 
TypeB.  U"ciro. 
TyiieB,  li"  circ, 
TypeB,  2"ciro-. 
TypeB,  2^"  cIrc. 
TypeB,  3"  circ... 
Type  B,  44"  Giro . 
Type  C,  2l"  oirc . 
Type  C,  8"  ciro . 


Total 
num- 
ber. 


108 
108 
06 
66 
72 
72 
72 
72 
84 
90 
90 


TypeD,  1|"  circ |      114 


Annealed,  2^"  circ 


72 


ires. 

Tensile 

strength. 

-- 

Sectional 

-- 



Mean 
diameter. 

area. 

Total. 

Per  square 
inch. 

Inch. 

8q. inch. 

Pounds. 

Pounds. 

0.0581 

0. 2862 

47,980 

167,640 

.0581 

.2862 

48,700 

170, 160 

.0221 

.0263 

5,080 

200,790 

.0301 

.0470 

7.460 

158,720 

.0320 

.0579 

10,000 

172.  710 

.0424 

.1015 

18,980 

186,990 

.0580 

.1901 

34,420 

181,060 

.0640 

.  2318 

39,960 

172,390 

.0821 

.4444 

77,960 

t      175, 430 

.0874 

.0090 

18, 450 

1       186.360 

.0621 

.1917 

37. 4110 

196, 100 

.0311 

.0866 

5,41u 

62.470 

.0450 

.n«, 

12,420 

104.550 

The  samples  were  prepared  for  testing  with  eye  splices  at  the  ends. 

Elongations  were  measared,  on  those  ropes  wi(^  the  smaller  wires, 
with  a  common  steel  scale,  and  on  those  with  lai*ger  wires  with  a 
micrometer. 

In  general,  wire  ropes  behave  in  a  manner  similar  to  hem])  and 
manila  cordage.  The  full  effect  on  the  elongation  of  the  rope  i»  not 
immediately  developed  npon  the  application  of  the  load,  additional 
stretch  continuing  for  an  interval  of  time.  Upon  release  from  load 
the  full  resilience  is  slaggishly  reached. 
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STEEL   WIRE    ROPE. 


Specimen  No.  8539,  type  C,  3"  circumference,  was  loaded  five  times 
and  the  elongations  measured  on  each  occasion.  The  effects  of  each 
series  of  loads  is  shown  in  the  following  table. 

Under  the  fifth  loading  the  ratio  of  stress  to  strain,  or  apparent 
modulus  of  elasticity,  was  21,161,000  pounds  per  square  inch. 


I 


Elongations  in  fcnnged  length  of  30". 


Applied  I     First  loading.      Seooud  loading.'  Tbird  loading.   Fourth  loading.;     Fifth  loadin^i 
loadH.     I  I 


Total.    ^;V;c,r*-:  Total.    ^^^^^^^^  Total. 


Pounds. 
1. 000 
2,  OOO 
3, 000 
4,000 
•  5,000 
6,000 
7.  OOO 
8,000 
0,  000 
10,  (KX) 
11,000 
12,000 
13,000 
U.OOO 
15, 000 
10,000 
17.000 
18,000 
19, 000 
20,000 
21,000 
22,000 

2:^,  000 

24,000 
25,000 


Inch.     I    Inch 

0.  

.0161      0.0161 


.0300 
.  0410 
.0520 
.0634 
.0722 
.0810 
.  0915 
.1019 


.0130 
.OllP 
.0101 
.0114 
.0088 
.0088 
.0105 
.0104 


IneJi. 

.0. 

■  .0100 
I  .0196 
.0279 
.  0355 
I  .0430 
I  .0.')0n 
I  .OoKO 
I  .0662 
'  .0736 
.1  .0821 
.'  .01>23 
.1  .1014 
.'  .IIU 
.  .1222 


Inch. 

6. 01 66' 

.0096 

.0083 

.0076 

'  .0076 

I  .OOT.'i 

i  .0075 

I  .0072 

.0084 

,  .0085 

.0102 

.0091 

.0100 

.0108 


I  Iiuh. 
.  0. 

,  .0094 
.0170 
1  .0261 
'  .0334 
,  .0407 
I  .0480 
,  .OS.'W 
.0625 
>  ,0690 
[  .0772 
I  .0843 
.0919 
I  .1001 
!  . 1072 
.'  .1175 
.  .1285 
.  .1405 
.  .1531 
.  .1680 


Succos-   ^^,j^,     Siioce«-    ^,^^j    ■  Siipce*- 


I 


Inch. 


0.0094 
.  0085 
.tH)82 
.0073 
.  0073 
.0073 
.0070 
.  Oli69 
.0074 

;  .0073 
.0071 
.0070 

!  .0082 
.0071 

I  .0103 
.0110 
.0120 

!  .0126 

I  .0158 


;  Inch. 

Inch. 

Inch. 

Tneh. 

0. 

o.oooo" 

0. 
.0081 

.0090 

0.0081 

.0175 

.  0085 

i  .0160 

.0079 

,  .0252 

.0077 

1  .0234 

.0074 

.0324 

.  0072 

.  0305 

.0071 

1  .0396 

.0072 

!  .0,^75 

.0070 

.0470 

.  0074 

.0447 

.0072 

.  0543 

.0073 

,  .0523 

.0076 

.0617 

.0074 

1  .0594 

.0071 

.0680 

.  IK)72 

.0665 

.0071 

........ -i   --  - 

.1460 
.1577 
.1747 
.1914 
.2076 
.2251 


.0117 
.0170 
.0167 
.0162 
.0175 


The  amount  of  zinc  on  the  galvanized  wires  and  chemical  composi- 
tion of  the  steel  wires  was  found  to  be — 


Description. 


Type  A,  2|"circ... 

TypeB,  1"  circ 

TvpeB,  li"circ... 
TypeB,  lj"drc... 

Type  B,  2"  circ 

Tvv«  fi.  -I"  circ  . . . 
Type  H,  3"  circ... 
Type  B,  4^"  circ . . . 
Type  C,  2f '  circ  . . . 

TypeC,  3"  circ 

TypeD,  14"circ... 
Annealed,  2i"  circ . 


('heniiral  composition. 


Zinf. 


Per  cent. 

0.70 

1.50 

4.20 

I         1.10 

I         1.40 

I        0.48 

i        0.85 

0.  52 

i         1.05 

'        0.54 

4.10 


Carbon.  ,  ^^^^^'  I   Silicon. 


Per  cent. 

•  0.545 
0.  330 
0.411 
0. 419 
0.  530 
0. 520 
0.530 
0.545 
0.400 
0.545 
0.040 
0.790 


Per  cent. 
0.870 
0.525 
0.530 
0.840 
0.605 
0.750 
O.GOO 
0.710 
1.050 
0.850 
0.500 
0.454 


I 


Per  cent. 
0.171 
0.070 
0.030 
0. 137 
0.025 
0.314 
0. 021 
0. 2i:: 
0.080 
0.014 
0.020 
0.106 
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STEEL    WIRE   KOPE. 
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No.  8529. 
1"  Type  B. 

Diameter,  ".33;  circumference,  1".05. 
Six  strands,  11  wires  each. 
Jute  core. 

Each  strand  Las  a  cotton  center  of  10  threads. 
Lay,  one  turn  in  2".G. 
Sectional  area  of  wires,  0.0253  square  inch. 
Gauged  length,  50". 


Applic 

Total. 

J'outids. 
luo 
'200 
:!iio 

400 

500 

600 

800 

1,00.> 

1,  200 

1,400 

1,600 

1,  800 

a  loads. 

Per  Mtniare 
iucn. 

Pounds. 

In  gauged  length. 

Elongation.         Set. 

Inehe*.            hich. 
0.                      0. 
05     1 

.08    ' 

10    ' 

.13      t... 

.15    1 

IH     1              

. 

24    : 

.27    1 

.33    1 

.36      

.40      

2,000 

43        

1(»0 

.18 

2,200 

if.     1  -  - 

2,400 

.50    ,     

2,  600 
2.  SOU 

.54      

.57      

3  000 

...         ,              .59    ! 

100 

.  2:> 

3.  200 

.  B:i     

3,400 

.66       

3,000 

.70      

3.800 

.74     

4, 000 

.80    ; 

100 

.40 

4,  2ii0 

.86    

4, 400 

.IK)      

4,600 
4, 800 
5.  000 
100 
5,080 

J.  02    1 

1.  u      

1.40     ; 

.92 

91)11  7Qn 

Tensile  strength. 

i 

Remarks. 


Parted  3  strands  at^the  splice. 
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8TEEL   WIRE   KOPE. 


No.  8530. 
14/' Type  B. 

Diameter,  ".44;  circumference,  1".35. 

^ix  strands,  11  wires  eaeb. 

li^acli  strand  baa  a  cotton  center  of  16  tbreada. 

The  rope  has  a  hemp  core. 

Lay,  one  turn  in  3".58. 

Sectional  area  of  wires,  .0470  square  inch. 

Gauged  length,  50". 


Applied  loads.  In  ganged  length. 

It.  '  ' 

Total,     p  •^jj^'*^  lElongation.         Sot. 


Remarks. 


Paundt. 

200 

I  400 

GOO 

I  800 

I        1.000 

1,400 

1.800 

I        2.U0O 

I  2U0 

2,400 

2, 800 

»,0U0 

3,400 

;i.800 

4,000 

20J 

4,4ml 

4.800 

5,U00 

6,400 

5.800 

6,000 

200 

G.400 

tf,800 

7.000 

7,400 

7,460 


PoundM. 

Inches. 

0. 

.04 

.07 

.00 

Inch. 
0. 

.13 
.16 
.21 





.24 

08 

.27 
.31 
.33 
.30 
.42 
.43 

.18 

.51 
.68 
.61 
.67 
.75 
.80 

.44 

.93 
1.07 
1.16 
1.52 

168,720 

:(liitial  loofl. 


Tensile  strength. 


Papled  1  stlrand  19"  from  splice. 


STEEL    WIRE    ROPE. 


441 


No.  8531. 

U"  Type  D. 

Diameter,  ".48;  circumference,  1''.48. 

Six  strands,  11)  wires  each. 

Hemi)  core. 

Lay,  one  turn  in  4".15. 

Sectional  area  of  wires,  0.0800  square  inch. 

Gauged  length,  50". 


Applk 

Totol. 

Pounds. 

200 

1»000 

2  000 

Hi  loads. 

Per  square 
inch. 

Pounds. 

In  gauged  length. 
Elongation.         Set. 

Remarks. 

Inches. 
0. 
.00 
.10 
.16 
.33 

Ineh. 
0. 

Initial  load. 

3,  (>U0 



4,000 

'200 

.21 

3,000 
200 

1.10 

.99 

5.400 

1.90 

5,410 

fi2,476 

Tensile  strength. 

Parted  3  strands  9"  from  splice. 


No.  8532. 
l-i"  Type  I). 

Diameter,  ".49;  circumference,  1".55. 
Six  strands,  12  wires  each. 

Ea^h  strand  has  a  hemp  center  with  a  wire  in  the  hemp.    The  rope 
has  a  hemp  core. 
Lay,  one  turn  in  3".85. 
Sectional  area  of  wire,  0.0579  square  inch. 
Gauged  length,  50". 


Applied  loads. 

In  gauged  length. 

Total. 

Per84uiare 
Pounds. 

Elongation. 

Inefws. 
0. 
.03 
.09 
.15 
.21 

Set. 

Pounds. 
200 

Ineh. 

0. 

1,000 
2,000 
3,000 
4,000 
200 

.06 

5,000 

6,000 

200 

.27 
.40 

.12 

7  000 

.49 
.62 

8,000 
200 

.27    1 

9.000 

.80 
1.22 

10.000 

172,710 

Remarks. 


Initial  load. 


Tensile  strength. 


Parted  1  strand  at  end  of  the  splice. 
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STEEL   WIRE    ROPE. 


N^O.  8533. 
2^'  Type  B. 

Diameter,  ".06;  circuinfereiice,  2". 
Six  strands,  12  wires  each. 
Each  strand  has  alienip  center  of  0  threads. 
The  rope  has  a  heni])  core. 
Lay,  one  tarn  in  4".35. 
Sectional  area  of  wires,  0.1015  square  inch. 
Gauged  length,  50". 


Applie 

(1  loads. 

Por  square 
inch. 

Pounds. 

In  gauged 

length. 
Set. 

Total. 

Klongation. 

Eemarkn. 

Pound.i. 
2uO 

Inches. 

0. 

.07     I.. 
.14    J. . 
.10      . . 

.24     ].. 

Inch. 
0. 

luitiHl  luad. 

1  ouo 

2,  UOd 
.'J,  uuo 

4.01)0 

2110 

.18 

i>  000 

.:«3     .. 

.  311      . . 
.45      .. 
.52      . . 

n.  (NH) 

7,  000 

H  ouo 

•Ji'O 

.32 

0.  <iuU 

.58      .. 

.6:j    :.. 

.70      .. 
.80      .. 

1(<.  001) 

1 1 ,  000 

12  000 

2'  0 

.51 

13,(00 

.89     |.. 

.98      .. 
1.10     ,.. 
1.21      .. 

14  Ofi() 

15,  ilOO 

10, OCO 

2-0 

.89 

17,  ULU 

1.43      .. 
1.79      .. 

One  broken  wire  in  sight. 

J  8.  000 

18,080 

188,990 

TeDHile  strengtli. 

l^arted  1  strand  at  end  of  the  splice. 


STEEL   WIKE    KOPE. 

No.  8534, 
2i"  Type  C. 

Diameter,  ".68;  circumference,  2'\V2, 
8ix  strands,  15  wires  each. 
Each  strand  has  a  hemp  center  of  7  threads. 
The  rope  has  a  hemp  core  of  9  threads. 
Lay  one  turn  in  4".70. 
Sectional  area  of  wires,  0.0990  square  inch. 
Gauged  length,  50''. 
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Applie 

Total. 

Pounds. 

200 

1,000 

2,  (WO 

y  000 

d  loads. 

In  gaaged  l«Dgth. 
£lozigaiioD.        Sot. 

Per  square 
incli. 

Poundn. 

Inehet.            Inch. 
0.                   0. 
09          

luitial  load. 

16      

.22     ,.. 

•     4,  OiiO 
'200 



.27      

1              .12 

5,  000 
6  000 

.33      

.37     1  

7  000 

.42      

8,000 
200 

.47      

* 

.21 

0,000 
10,000 
11  000 

.51      

58           .   .         -. 

.6:1    , 

12,  000 

.08     , 

200 

.33 

13, 000 
14.000 

,77      

.84      

15,000 

.92      

16  000 

1.06             

200 

.62 

17.000 

i.^  • :.. 

18.000 

1.45     i 

18, 450 

186.360 

1 

Tensile  strength 

I 

Remarks. 


Parted  4  strands  4"  from  end  of  splice. 
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8TEEL   WIKE    ROPE. 


IS'o.  8535. 
2J''  annealed. 

Diameter,  ".75;  circumference,  2".32. 
Six  strands,  12  wires  each. 
Each  strand  lias  a  liemp  center  of  7  threads. 
Tlie  rope  has  a  hemp  core  of  9  threads. 
Lay,  one  turn  in  4".40. 
Sectional  area  of  wires,  0.1188  square  inch. 
Gauged  length,  50". 


Applied  loads. 


In  gauged  length. 


Pound*. 

200 

1,000 

2.000 

3,000 

4,000 

200 

5.000 

6,U0U 

7,000 

8.000 

200 

9,000 

10,000 

11.000 

12,000 

200 

12.420 


Poundi. 


104.650 


Inch. 
0. 

.19 
.37 
.49 
.64 


.77 
.69 
1.02 
1.16 


1.3:t 
1.57 
1.92 
3.02 


Remarks. 


Total.     '      incS*"*  Elongation.'       Set. 


Jnehes. 
0. 


Initial  load. 


.84 


2.58 


Tensile  strength. 


Parted  3  strands  12'^  from  the  end  of  the  splice. 


STEEL   WIRE   ROPE. 

No.  8536. 
2|"  Type  B. 

Diameter,  ".91;  circumference,  2".  74. 
Six  strands,  12  wires  each. 
Each  strand  has  a  hemp  center  of  5  threads. 
The  rope  has  a  hemp  core  of  12  threads. 
Lay,  one  turn  in  1", 

Sectional  area  of  wires,  0.1901  square  inch. 
Gauged  length,  60". 
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Applied  loads. 


Ill  gauged  length. 


Totol. 


Pounds. 
200 
1. 000 
2.000 
3,000 
4,000 
5,000 
0,000 
7.000 
10,000 
200 
12,  000 
U,000 
16,000 
18,000 
20.000 
200 
22,000 
24.000 
26, 000 
2H,000 
UO,  000 
200 
32.000 
34,000 
34, 420 


PerBmiareLi^^^^,,,„,        i*«t. 


Pounds. 


Inches. 
0. 
.03 
.05 
.08 
.11 
.15 
.17 
.19 
.23 


181,060 


.32 


.44 
.47 


.54 
.63 
.70 
.81 
.94 


1.08 
1.30 


Inch. 
0. 


.48 


Remarks. 


Iiiitial  load. 


Tensile  strength. 


Parted  2  strands  at  the  splice. 
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STEEL   WIRE    ROPE 
No.  8537. 


2f "  Type  A,  first  sample. 
Diameter,  ".90;  circamfereDce,  2", 11. 
Six  strands,  18  wires  eacb. 

Strands  laid  up  iu  two  coarses  of  12  and  6  wires,  respectively,  with 
Lemp  centers  of  8  threads. 
The  rope  has  a  hemp  core. 
Lay,  one  turn  in  6" .9. 
Sectional  area  of  wires  0.2862  square  inch. 
Gauged  length,  50". 


Applied  loads. 

In  ganged  length. 

Bemarks. 

TotaL 

Per  Miuire 
inch. 

Elongation. 

Set. 

Inek. 
0. 

Pounds. 

200 

l.OOU 

2,000 

8.000 

4,000 

5,000 

8.000 

8,000 

10,000 

200 

12,000 

14,000 

10,000 

18.000 

20,000 

200 

22.000 

24.000 

26,000 

28.000 

Pounds. 

Inch. 
0. 
.05 

Initial  load. 
Tenaile  atrength. 

J 

.07 
.09 
.10 
.11 
.12 
.14 
.16 

.06 

.18 
.21 
.7A 
.25 
.27 

.09 

.29 
.38 
.38 
.42 
.44 

30,000 

200 

.15 

32,000 

.48 
.55 
.57 
.07 
.73 
.79 
.88 
.99 

34,000 
86,000 

38,000 

40,000 

42,000 

44,000' 

46,000 

47,980 

167.  A40 

Parted  2  strands  at  the  splice. 


STEEL   WIRE    ROPE. 


447 


No.  853S. 

2f "  Type  A,  second  sample. 
Diameter,  ".90;  circumference,  2".75. 
Six  strands,  18  wires  each. 

Strands  laid  up  in  two  courses  of  12  and  6  wires,  respectively,  with 
hemp  centers  of  8  threads. 
The  rope  has  a  hemp  core. 
Lay,  one  turn  in  6".75. 
Sectional  area  of  wires,  0.2862  square  inch. 
Gauged  length,  30". 


Applied  loads. 


In  gauged  length. 


Total. 


Poundi. 
1,000 
2.U00 
3,000 
4.000 
5,000 
1,000 
0.000 
7,000 
8.000 
0,000 
10,000 
1,000 
1,000 
10,000 
ll,UOO 
12,000 
18,000 
14.000 
15,000 
10,000 
5,000 
1,000 
15.000 
10,000 
17.000 
18,000 
19,000 
20,000 
S0,0Q0 
SO,  000 
20,000 
20,000 
20.000 
20,000 
19,000 
19,000 
18,000 
18,000 
17,000 
17,000 
10,000 
10.000 
15,000 
15,000 
14,000 
14.000 
13.000 
18,000 
12.000 
12.000 
11.000 
11,000 
10,000 
10.000 
9.000 
9.000 
8,000 
8,000 


-I- 


For  square 


toX"|^»»»»«»» 


Poundi, 


Inch. 

0. 

.0073 
.0142 
.0211 
.0273 


.0343 
.0406 
.0475 
.0543 
.0015 


.0704 
.0770 
.0843 
.0925 
.1010 
.0705 
.0508 


.1040 
.1115 
.1189 
.iTTi 
.1858 
.lUl 
.1407 
.1482 
.1490 
.1497 
.1503 
.1506 
.1403 
.1403 
.1417 
.1410 
.1809 
.1309 
.1820 
.1320 
.1270 
.1270 
.1219 
.1219 
.1109 
.1108 
.1110 
.1118 
.1007 
.1007 
.1010 
.1010 
.0006 
.0005 
.0914 
.0914 


Set 


Remarks. 


Inch. 

u. 


Initial  load. 


.0084 


.0128 
.0121 


After  10  hoars*  rest 


.0200 


After  1  minute. 
After  2  minutes. 
After  3  minutes. 
After  5  minutes. 
After  8  minntM. 
After  10  minute*. 

After  1  minute. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
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STEEL   WIRE   HOPE. 


No.  8538— Continued. 


r 


Appllc<l  loads. 


Id  gauged  length. 


Tofl-      ^•inT"'*  K""'«»«"'"l        S«"- 


Remarks. 


Pounds. 

7.000 

7,000 

6.000 

6,000 

6,000 

5,000 

4,000 

4,000 

3,000 

8.000 

2.000 

2,000 

1,000 

1,000 

2.000 

2.000 

3,000 

3.000 

4,000 

4,000 

O.OOO 

0. 000 

8.000 

8,000 

10,000 

10.000 

12,000 

12,000 

14,000 

14.000 

16.000 

16,000 

18,000 

18,000 

20.000 

20,000 

21,000 

22,000 

23.000 

24,000 

25,000 

20.000 

15.0U0 

10, 0(M) 

5,000 

1,000 

5,000 

10,000 

15,  (KN) 

20.000 

25.000 

25,000 

1,000 

1.000 

5,000 

1,000 

25,000 
26. 000 
28,U00 
30.000 
32,000 
34,000 
36.000 
38.000 
40,000 
42,000 
44,000 
46,000 
48,000 
48,700 


Poundt. 


Inch.      I       Inch. 

.0802      , 

.0802    I After  1  minute. 


170. 160 


.20 
.21 
.23 
.25 
.28 
.32 
.36 
.39 
.43 
.46 
.53 
.fll 
.75 


.0757 
.0756 
.0700 
.0690 
.0640 
.0639 
.  0572 
.0570 


.0549 
.  0.550 
.0610 
.0610 
.0666 
.  0666 
.0771 
.0772 
.0875 
.0877 
.0981 
.0982 
.1087 
.1088 
.119:) 
.1105 
.1299 
.1303 
.1412 
.1414 
.1527 
.1531 
.1697 
.1666 
.1750 
.1888 
.1932 
.1705 
.1451 
.1189 
.0927 


.0870 
.1137 
.1405 
.1676 
.1974 
.1998 


.0905 


.04^ 
.0478 


I)o. 
Do, 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


.0623 


.0667 
.0655 


After  3  minntes. 
Do. 


.0655 


Snapping  nonnds. 
Tensile  strengtb. 


Parted  1  strand  at  the  splice. 


8TEEL   WIBE   ROPE. 

No.  8639.   . 

3"  Type  C. 

Diameter,  ".96;  circumference,  2".97. 

Six  strands,  15  wires  eacli. 

Strands  have  benip  centers  of  13  threads  each. 

The  rope  has  a  hem])  core. 

Lny,  one  turn  in  8".30. 

Sectional  area  of  wires,  0.1917  square  inch. 

Gauged  length,  30". 
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Applied  loads. 


In  {(aaged  length. 


ToUI.    |»'»J„X",«""'K»»"»' 


Poundt. 

1.000 

2,000 

3,000 

4.000 

5.000 

5,000 

1,000 

6,000 

7.000 

8,000 

9,000 

10,000 

1.000 

2,000 

3,000 

4,000 

S.OOO 

0,000 

7,000 

8,000 

9.000 

10,000 

11.000 

12,000 

13.000 

14.000 

].^000 

15,000 

1. 000 

2.000 

3,000 

4,0(iO 

5.000 

6.000 

7.000 

8,000 

9.000 

10  000 

11.000 

12.000 

13,00(1 

14,000 

15.(K)0 

16.000 

17,000 

18.  «HK) 

19.  (I0<l 

20.  0«K) 
l.tMM) 

2.  0<)u 

3,  OU<l 
4.«W 
.5.  ih'i) 
O.UUU 
7.  0«.0 
8.000 
9,000 

10.000 
9,000 
8.000 
7,000 


PoufuU. 


J  

H.  Doc.  131- 


Incfi. 

0. 
.0161 
.0300 
.0419 
.  W20 
.0536 


.0634 
.0722 
.OS  10 
.0915 
.1019 


.0405 
.0501 
.0584 
.0660 

.  orj5 

.0810 
.0885 
.0957 
.1041 
.1126 
.1228 
.1319 
.141<> 
.  1.V27 
.1556 


.0591 
.0676 
.0758 
.0831 
.0904 
.01^77 
.  10,')3 
.1122 
.1196 
.  1269 
.1340 
.1416 
.1408 
.  r>89 
.  1672 
.  1782 
.1902 
.  2028 
.2186 


.  08:{5 
.  0920 
.0997 
.1069 
.114! 
.1215 
.1288 
.1362 
.  1434 
.1374 
.1307 
.1239 


-20 


Set. 


Inch. 
0. 


Remarks. 


.0159 


.0305 


.0497 


.0745 


Initial  load. 


After  2  minutes. 


Da 
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STEEL   WIRE    ROPE. 

]Sro.'  8539— Continued. 


Applied  loads.              In  f^auged  length. 

Total. 

"^'^inT.'"  Elongation. 

Set.     . 

Remarks. 

Pounds. 

6,000 

5,000 

•     4,000 

8,000 

2,000 

1,000 

10.000 

20,000 

21,000 

22.000 

23,000 

24,000 

25,000 

25,000 

1,000 

2.000 

8,000 

4,000 

5,000 

8,000 

7,000 

8,000 

9,000 

10,000 

9,000 

8,000 

7,000 

6,000 

5,000 

4,000 

8,000 

2,000 

1.000 

28,000 

30.000 

32,000 

84.000 

36,000 

37,400 

Pounds, 

Inch. 
.1167 
.1095 
.1019 
.0942 
.0860 

Inch. 

........ 

.0756 

.1424 
.2205 
.2322 
.2492 
.2659 
.2821 
.3996 
.3065 

After  2  minutes. 

.1255 

.1336 
.1415 
.1489 
.1560 
.1630 
.1702 
.1778 
.1849 
.1920 
.1864 
.1796 
.1729 
.1656 

^ 

.1581 
.1506 

.1430 
.1354 

.1249 

.85 
.41 

.74 

195,100 

Tensile  strength. 

Parted  one  strand  6''  from  the  end  of  the  splice. 


STEEL  WIRE   ROPE. 

No.  8640, 
3"  Type  B. 

Diameter,  ".98 ;  circumference,  2".97. 
Six  strands,  12  wires  each. 
Strands  have  hemp  centers  of  6  threads  each. 
The  rope  has  a  hemp  core. 
Lay,  one  turn  in  7".15. 
Sectional  area  of  wires,  0.2318  sqaare  inch. 
Gauged  length,  30". 
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Applied  lua^l.H. 


In  gsnzed  length. 


Total. 


Per  sqaare 


LX"  Elongation. 


Set 


Remarks. 


Pounds. 

1,000 

2,000 

8,000 

4,000 

6.000 

6,000 

7,000 

8,000 

9,000 

10,000 

10,000 

10,000 

10,000 

10,000 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10.000 

1,000 

1,000 

1,000 

10,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11.000 

12,000 

13.000 

14,000 

15,  000 

16.000 

17,000 

18,000 

19.000 

20,000 

20.000 

20,000 

20,000 

1.000 

1,000 

2,000 

3,000 


Poundt. 


Inch. 

0. 

.0122 
.0265 
.0430 
.0575 
.0786 
.0875 
.1020 
.  1170 
.1334 
.1398 
.1410 
.1402 
.1517 


Inch, 
0. 


Initial  load. 


.0864 
.0950 
.1038 
.1121 
.1202 
.1278 
.1357 
.1438 
.1515 


.0791 


After  2  minntes. 
After  5  minutes. 
After  10  minutes. 
After  16  minntes. 


.1516 
.1536 
.1625 
.1716 
.1820 
.1934 
.2077 


.0811 
.0763 
.0750 


.1083 
.1171 
.1256 
.1336 
.1416 
.1492 
.1570 
.1645 
.1719 
.1792 
.1870 
.1944 
.2024 
.2109 
.2227 
.2365 
.2498 
.2645 
.2774 
.2841 
.2912 
.2961 


.1007 


.1539 
.1631 


.1487 
.1440 


After  2  minutes. 
After  5  minutes. 


After  2  minntes. 


After  2  minntes. 
After  5  minutes. 
After  10  minntes. 

After  8  minutes. 
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STEEL   WIRE   ROPE. 
No.  8540— Continued. 


Applied  loads. 


In  gau^red  length. 


Total. 


PerHouare  ^ 


inc; 


icu, 


KlongatioD.        Set. 


Remarks. 


PoundM. 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 

Pounds. 

Inch. 
.1721 
.1X05 
.1887 

Inch. 

.1968 
.2045 
.2117 
.2196 
.2270 
.2t41 
.2420 

U,  000 

.2494 

15.000 

.2.^66 

l6  000 

.2645 
.2718 
.2799 
.2876 
.2963 
.3002 

.nif^o 

.  322U 
.3389 
.3531 
.3712 
.3823 
3903 

17.000 



18.000 

19.000 

2o.  000 

2o  000 

After  5  minutes. 

21,000 
22.000 
23.000 

After  2  minutes. 
After  5  minutes. 

24.000 

25,000 
25.000 
25,000 
1.000 
1.000 
2.000 
3,000 
4,000 
5,000 
6,000 
7,000 
«.000 
9.000 
10,000 

2106 

.  2039         A  flAr  2  mlnntAa. 

.2136 

.  2228 
.2316 
.2400 
.2480 
.2561 
.  26.TT 
.2708 
.  2783 
.  2855 
.2926 
.3000 
.  :i072 
.3145 
.3220 

ll.OOO 

l2.  000 

::;;;::::::: 

i:{,  000 

I4. 000 

15.000 

l6.  000 





17,000 

.  3290 
,3361 
^.  3440 
.3.'>18 
.3588 
.3669 
.  3746 
.3820 
.3910 

18,000 

19.000 

20.000 

21.000 
22,000 
23,000 
24.000 
25  000 
1,000 

.'2127'* 

26.000 

40 

27,000 



.43 

28,000 

.45 
.47 
.51 

.55 

;^ 

.76 

29,000 

30.000 

3], 000 

32,000 

:m.  000 

..    . 

36,000 

38,000 

.91 

39.960 

172.390 

Tensile  strength. 

Parted  '2  strands  2"  from  the  splice. 


STEEL  WIRE   ROPE. 

Fo.  8541. 
^''  Type  B. 

Diameter,  1".46;  circamference,  4".45, 
Six  strands,  14  wires  each. 
Strands  have  hemp  centers  of  14  threads  each. 
The  rope  Las  a  hemp  core. 
Lay,  one  turn  in  9".65. 
Sectional  area  of  wires,  0.4444  square  inch. 
Gauged  length,  30". 
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Applied  loads. 


Pounds. 

2,000 

4,000 

6,000 

8,000 

10.000 

2,000 

2.000 

12,000 

14,000 

16,000 

18,000 

20,000 

2,00U 

4,000 

6,000 

8,000 

lO.OOU 

12.000 

14.000 

16,000 

18,000 

20.000 

22.000 

24.000 

26.000 

28.0U0 

30.000 

32.000 

34.000 

36,000 

38.000 

40,000 

40,000 

40,000 

40,000 

2,000 

4,000 

6,000 

8.000 

10. 000 

12,000 

14.000 

16,000 

18.000 

20.  000 

22. 00i> 

24.000 

•J(5.  000 

2X.  000 

3(».  000 

32.  (H)0 

34.  000 

36.  000 

3H,  000 

40.000 

40.000 

2.000 

44,000 

48,000 

52,000 

56.000 

60,000 


In  ganged  length. 

Elongation. 

Set. 

Remarks. 

Inch. 
0. 
.0141     . 

Inch. 
0. 

Initial  load. 

.0298 
.0443 
.0574 


.0232 


.0707 
.0812 
.0940 
.1051 
.1165 


.0592 
-.0671 
.0741 
.0816 
.0887 
.0958 
.1032 
.1105 
.1180 
.1280 
.1402 
.1540 
.1668 
.1825 
.2003 
.2201 
.2428 
.2617 
.2798 
.2933 
.2999 
.3065 


.0502 


After  2  minutes. 


.1652 
.1730 
.1810 
.1885 
.1960 
.2035 
.2111 
.2185 
.  2261 
.2335 
.2409 
.2487 
.2566 
.2648 
.2725 
.2805 
.2890 
.2970 
.3078 


.35 
.41 
.47 
.52 
.64 


.1577 


After  2  mlnntes. 
After  5  minutes. 
After  10  minutes. 


.1623 


After  2  minutes. 
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STEEL   WIRE   ROPE. 
Ko.  8541 — Continued. 


Applied  kMMls. 


Ingmoged  length. 


Total. 


'^•inX"^^*-"***^- 


Set. 


Powids. 
■      6«,000 
flB.000 
72.000 


2.000 
4,000 
8,000 

aooo 

10.000 
12.000 
14.000 
16,000 
18,000 
20.000 
22.000 
24,000 
20.000 
28.000 
30,000 
32,000 
34,000 
36,000 
36.000 
38,000 
40,000 
38,000 
36,000 
34.000 
32,000 
30,000 
28.000 
26,000 
24,000 
22,000 
20,000 
18,000 
16,000 
14,000 
12,000 
10,000 
8,000 
6,000 
4.000 
2,000 
2,000 
4,000 
6,000 
8,000 
10.000 
12,000 
14,000 
16,100 
18,000 
20,000 
18,000 
16,000 
14.000 
12,000 
10,000 
8,000 
6,000 
4,000 
2,000 


72,000 
74,000 
76,000 
77.960 


Founds. 


Inch. 


175,430 


7iidk. 
.73 
.85 

1.02 


.0082 
.0150 
.0212 
.0276 
.0337 
.0309 
.0161 
.0521 
.0586 
.0645 
.0708 
.0770 


.1081  

.1006 

.1116  ' Alter  30  minatee 

.1174  i 

.1240  

.1189  

.1139  

.1083  ; 

.1025  I 


to   the  ioitial   loed.   a  new 
ganieed  length  of  30"  laid  uiT  on  the  rope  and 
micrometer  ohaervations  renewed,    setting 
the  micrometer  at  lero  reading. 
Initial  load. 


.0838 
.0773 
.0712 
.0645 
.0680 
.0614 
.0447 
.0380 
.0315 
.0250 
.0184 
.0119 


.0103 
.0168 
.0225 
.0284 
.0345 
.0406 
.0467 
.0625 
.0584 
.0634 
.0480 
.0421 
.0360 
.0294 
.0228 
.0165 
.0103 


.0060 
.0029 


.0039 


After  16  honra. 


1.08 
1.13 
1.20 


Micrometer  remored. 

Measurements  resumed  on  first  ganged  length. 


Tensile  strength. 


^arted  1  strand  at  the  end  of  the  splice. 


STEEL   WIRE   ROPE. 
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MANILA  AND  HEMP  CORDAGE. 
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MANILA  AITD  HEX P  GOEDAGE. 

Samples  were  prepared  with  eye  splices  at  the  ends  which  were  passed 
over  piua  held  la  the  jaws  of  the  testing  machine. 

The  splices  were  wetted  before  testing. 

The  elongations  of  certain  of  the  ropes  were  measured,  the  results  of 
which  follow  in  the  details  of  the  tests.  All  other  samples  were  loaded 
continaously  up  to  the  time  of  rni)ture. 

Large  sets  accompany  the  first  losiding  of  new  rope. 

For  the  purpose  of  illustrating  the  behavior  after  once  loading,  the 
samples  were  released  from  stresses,  the  sets  determined,  and  the  elonga- 
tions measured  under  both  ascending  and  descending  loads. 

Confirming  earlier  tests,  the  elongation  at  any  given  load  is  depend- 
ent upon  the  previous  treatment,  if  the  preceding  load  was  a  higher 
one  the  length  of  the  specimen  will  be  greater  than  in  the  case  in 
which  the  preceding  load  was  lower  than  the  load  at  the  time  of  the 
observation. 

This  peculiar  behavior  is  attributed  to  the  unequal  strains  in  the  dif- 
ferent yarns  composing  the  rope,  due  to  their  variation  in  length. 

For  the  puri)ose  of  showing  the  variations  in  the  lengths  of  Ihc  strands 
and  the  yarns,  several  short  pieces  of  rope  were  unlaid  and  measured, 
as  follows: 


Len^h 
rope. 

Lens:th 
strands 

Mean 

length  0 

Fourth 
course. 

f  yarns. 

Rope. 

Outside  Second 
c^iurse. ,  course. 

Third 
course. 

IncKet. 

Fifth  1   Sixth 
course,  course. 

Center. 

2|"  manila 

Inehet. 

(  31. 25* 
31.05 
30.65 

I  9ft  no 

IncHut, 
33.81 

InehtM. 

Ineh€».  Inches.  \  Inches. 

Inches. 
31  50 

1 

:;::::::::::::::::::::::|::::::::: :: :::  ::i 

27.34 

25  96 

3"manUa !    20        '{  25.15 

1                   ,1   2.V0n 

::::::::i::::::::!::::::::i::::::::: ::  : :::  1 

25 

3|"  manila              < 

30.90 
30.70 
31.00 
30.80 
(  au.nfl 

34.42 

1 

31.81 

1  



::::::;::::::::::::::::::::::::::::::::::  1 

1 

4"  manila 

5"  manila 

5"  hemp  bolt  rope 
7"  hemp 

30.90 

SP^  i  io.i^ 

1 

25.78 
25^ 

I  30.52 
31.50 
31.40 

31.00 
34.61 

1 

32.52 

1 

91    Ah 

. ......'--  -    -1 1 

1    31.50 

^•^^  |l  30.30 
31.50 
31.70 

25            31. 75 
31.45 

^•"2       30.:t5 
If  31.45 

25          :ii.eo 

1     31. 85 

1 

31.33 

35. 6i       32.80 

31.71 

81. 40    I 

* 

81.62 

33.78 

32.94 

32.15 

31.71 

31.20 

31.25 

25 

{  32.90 
I  33.  lU 
133.05 

36.36 

35.20 

34.40 

33.68 

33.28 

32.98 

33.85 

1 

1 
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MANILA  AND  HEMP  CORDAGE. 


The  maximnm  and  minimum  lengths  of  yarns  in  the  several  courses 
of  the  different  ropes  were  found  to  be — 


Mazinmin  and  minimum  length  of  yaroH. 


3" 
m&nila. 


3i" 
raanila. 


4"  5"  5"  hemp 

manila.      manila.    lioltrui>e. 


fafm)i. 


Inches.       Inches.       Inches.       Inches.    '    Inches.       Itiehes.       Inch's. 


/    33.63 
\    84.00 

27.00 
27.65 

34.23 
34.70 

32.90 
35. 15 

34.75 
35.25 
32. 45 
33.05 
31.55 
31.80 

33.40 
34.05 
32.  20 
33. 1» 
31.. 'lO 
82.70 
31.  35 
33.45 
31.00 
31.    5 

;.5.75    1 
::7. 15 
:u.  25 

{:::::::::::;:::::::::::;::::;:;:: 

36.  :i5 
3:t.  00 
:i5.55 
33.15 
34.20 
33.05 
33.5.-. 
32.90 
33.10 


/              . 

{           .::;::.::::: .:: 

r , 

{::::::::: 

( 

{:;;:::: 

( 

{ 

{ 

25.56 
27.40 

31.70 
31.95 
30.80 
31.20 

32. 05 
32.80 
31.30 
31.35 

{::::::::: 

(  . 

31.60 
31.65 

|.. ......... ........ 



Determinations  were  made  of  the  i^ercentages  of  ash  and  chemical 
cx>mposition  of  manila  and  hemp  fiber,  using  material  left  over  from 
earlier  tests,  which  gave  the  following  results: 


Rope. 


Com poai  lion  uf  aab. 


Aah. 


Iron      f^^y^i„^  Magne-i  Manga-: 

SiUca,      andal.    ^*JfJ"™    si  urn    I    nous   ' 

I   oxide.      ^^^^^'     oxide,     oxide.  ' 


Potas- 

ainm 

oxide. 


Carbon, 
dioxide. 


ManUa 

Hemp,  un  tarred 
Hemp,  tarred.. 


Per  et.  Per  cent.  Per  cent. 
1.06    ,     18.28    '      5.70 
2.66         18.38        33.67 
2.77        27.00        35.56 


Per  cent 
12.  3j 
38.55 
28.16 


Per  ct. 

5.14 

Trace. 

Trace. 


Per  ct. 

0.73 

.30 

.85 


*Per  cent. 


I 


Per  cent. 

13.50 

9.18 

8.92 


MANILA  AND  HEMP  CORDAGE, 

No.  8582. 
15-Thread  Manila. 
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Diameter,  ".605  circumference,  1".94. 
Three  strands,  5  threads  each. 
Lay,  one  turn  in  l'M2. 
Weight  per  lathom,  4.5  ounces. 
Leng^th  between  eye-splices,  6  feet. 
Gauged  length,  50". 


TotAl. 


Pound*. 

200 

400 

600 

800 

1,000 

200 

1,200 

1,400 

1,600 


Bd  loads. 

In  ganged  length. 

Circnmfer- 
enoe. 

Remarks. 

Per  square 

Elongation. 

Set. 

Poundi. 

Jnehe$. 
0. 

1.86 
3.17 
4.00 
4.75 

Inehe*. 
0. 

Inehet, 
1.04 

Initial  load. 
Tensile  strength. 

1.15 

1.00 
1.11 

4.12 

5.10 
5.48 

1.06 

Parted  one  strand  4".5  from  splice. 

No.  8578. 

2"  Manila. 

Diameter,  ".78;  circumference,  2".37. 

Three  strands,  13  threads  each. 

Lay,  one  turn  in  2". 

Weight  per  fathom,  12.2  ounces. 

Length  between  eye-splices,  6  feet  5  inches. 

Gauged  length,  60". 


Applied  loads. 

In  ganged  length. 

Circamfer- 
ence. 

Remarks. 

T»t^-    ^'^nX" 

Elongation. 

Set. 

Poundt. 
200 
400 
600 
800 
1.000 
L.'iOO 

Poundt. 

Inehes. 
0. 

1.46 
2.54 
3.41 
4.10 
5.30 
6.41 

Inehet. 
0. 

Inehet. 
2.37 

IniUal  load. 
Tensile  strength. 

2.06 

2.000 

1.88 
1.96 

200 



6.47 

2,  .500 

6.96 
7.49 

3,000 
200 
3,500 
4,000 
4,500 
5,000 

1.83 

6.47 

7.90 

8.16 
8.43 

Sustained  maximum  load  two  minutes,  then  parted  one  strand  at  the 
splice. 


462  MANILA  AND  HEMP  CORDAGE. 

No.  8575. 

3''  Manila. 

Diameter,  1".13;  circumference,  3''.50. 

Three  strands,  21  threads  each. 

Lay,  one  turn  in  3'^ 

Weight  per  fathom,  1.70  pounds. 

Length  between  eye-splices,  5  feet,  5  inches. 

Gauged  length,  5()''. 


Applied  loads. 

In  gauged  length. 

Circiunfer- 
ence. 

Bemarki. 

TotaL 

Per  square 

Elongation. 

Set. 

Poundt. 

200 

400 

000 

800 

1,000 

1,600 

2,000 

2,500 

3,000 

200 

3,600 

4,000 

4,600 

6,000 

200 

6,600 

6,000 

0,600 

7,000 

Poundt. 

Inehet. 
0. 

0.71 
1.62 
2.07 
2.60 
3.44 
4.11 
4.61 
6.15 

Inehet. 
0. 

Inehet. 
3.50 

Initial  load. 

3.15 

3.00 

2.88 
3.00 

4.19 

' 

5.60 

5.72 
6.00 
6.40 

2.81 

2.73 
2.87 

4.94 

1 

6.63 
6.85 
7.00 
7.12 
7.20 
7.82 

Tensile  strength. 

2.64 

7,600 

8,000 

2.60 
2.73 

200 

6.10 

8,500 

9,UO0 
200 

7.61 
7.70 



6.50 

0,500 
10. 000 
10,  500 

8.00 
8.18 

: 

1                      1 

Parted  one  strand  at  the  splice. 


MANILA   AND   HEMP   CORDAGE. 

No.  8574. 

3J"  Manila. 

Diameter,  1''.22 ;  circumference,  3''.62. 
Foar  strands,  18  threads  each. 
Rope  has  manila  core  of  6  threads. 
Lay,  one  turn  in  3".50. 
Weight  per  fathom,  2.22  pounds. 
Length  between  eye-splices,  6  feet. 
Gauged  length,  50'\ 
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Applied  loads. 

In  ganged  length. 

Circumfer- 
ence. 

Kemaxks. 

Total. 

Per  sonare 
inob. 

Elongation. 

Set. 

Pounds. 

200 

400 

600 

8G0 

1,000 

1,500 

2,000 

2,600 

8,000 

200 

200 

3,500 

4,000 

4,500 

5,000 

200 

5,500 

6,000 

«,600 

7,000 

7,500 

R,000 

8,600 

9,000 

200 

9,500 

10,000 

10,500 

11.000 

11,600 

12.000 

12,500 

13,000 

Pourui*. 

Inohet. 
0. 
.78 
1.36 
1.90 
2.35 
3.27 
3.97 
4.56 
5.02 

Inehes, 
0. 

Inches. 
3.62 

Initial  load. 
After  1  hour. 

Tensile  ■trength. 

8.60 

iw" 

8.26 
3.36 

3.72 
3.65 

5.40 
6.00 
6.20 
6.65 

3.17 

3.13 
3.28 

6.20 

7.00 
7.57 
.    7.82 
8.10 
8.46 
8.65 
8.76 
8.96 

2.93 
3.02 

7.34 

9.10 
9.26 
9.41 
9.62 
9.69 
9.67 
9.78 

.      . 

Sustained  maximum  load  three  minutes,  then  parted  two  strands  and 
the  core  at  the  splice. 
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MANILA   AND    HEMP   CORDAGE. 

No.  8571. 

4"  Manila. 


Diameter,  1".50;  circumference,  4".50. 
Four  strands,  26  threads  each. 
Eope  has  mauila  core  of  6  threads. 
Lay,  one  turn  in  4". 
Weight  per  fathom,  3.06  pounds. 
Length  between  eye- splices,  6  feet. 
Gauged  length,  50". 


Applied  loads. 


Id  gauged  length. 


Total. 


I  Per  square 

iDCll.  I 


Elongation.!        Set. 


Pound$. 

200 

400 

600 

800 

l.OUO 

1.500 

2.000 

2,500 

3,000 

3,500 

4,000 

200 

4.500 

6.000 

5,500 

0,000 

7,000 

8,000 

9.000 

10,000 

2U0 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 


Poundg. 

Inehe*. 
0. 



.75 

1.31 

1.88 

2.25 

3.07 

3.71 

4.22 

4.60 

5.00 

5.31 

5.79 

0.40 

6.80 

7.26 

7.68 

8.12 

8.50 

8.77 

9.06 

9.23 



9.47 

9.70 

9.98 

Inches. 
0. 


7.16 


Circanifer- 
ence. 


Inehen. 

4.50 


4.15 
'4.64' 
'3.*  94* 


3.85 
3.98 


3.75 

's.'w 

"3.' 57' 


3.46 
3.65 


3.41 


Iteinarks. 


Tensile  strength. 


Sustained  maximum  load  three  minutes,  then  one  strand  parted  10^' 
from  the  splice. 


MANILA    AND   HEMP  CORDAGE. 

Ko.  8568. 

6'^  Manila. 

Diameter,  l'^79;  circumference,  5".44. 

Foar  strands,  40  threads  each. 

Bope  has  manila  core  of  9  threads. 

Lay^  one  turn  in  4".50. 

Weight  per  fathom,  4.82  pounds. 

Length  between  eye-splices,  6  feet  9  inches. 

Gauged  length,  50". 
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Applied  loads. 

In  ganged  length. 

Cironmfer* 
enoe. 

Bemarks. 

Total. 

Per  square 
in^i. 

Elongation. 

Set. 

Pounds. 

200 

400 

600 

800 

1,000 

1,500 

2,000 

2,500 

3,000 

3,500 

4,000 

4,500 

5,000 

200 

6.000 

7,000 

8,000 

9,000 

10,000 

200 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

20,000 

200 

21,000 

Pounds. 

Inches. 
0. 
.45 
.90 
1..W 
1.70 
2.42 
3.00 
8.50 
8.98 
4.40 
4.78 
5.10 
5.43 

Inches. 
0. 

Inches. 

5.44 

Initial  load. 
After  8  minntei. 

...» 

5.28 

5.14 



5.02 

4.93 

4.83 
4.90 

4.12 

5.89 
6.85 
6.75 
7.14 
7.50 

4.53 
4.74 

6.03 

7.71 
7.89 
8.14 
8.82 
8.53 
8.70 
8.87 
8.96 
9.11 
9.29 
9.37 

4.40 

4.29 

7.55 

4.53 

1 

TeoiUe  strength. 

Sustained  maximum  load  two  minutes,  then  parted  one  strand  8" 
from  the  splice. 

H.  Doc.  131 30 


466  MANILA  AND  HEMP  CORDAGE. 

No.  8567. 

5J"  Manila^ 

Diameter,  2" .04;  circumference,  6".16. 
Four  strands,  49  threads  each. 
Hope  has  manila  core  of  12  threads. 
Lay,  one  turn  in  6".10. 
Weight  per  fathom,  5.88  pounds. 
Length  between  eye-splices,  5  feet. 
Gauged  length,  50". 


Applied  loads. 

In  ffaoged  length. 

Circumfer- 
enctt. 

fiemarks. 

— 1 

TotaL 

Per  Bqaare 
incn. 

Set. 

Pounds, 
200 
400 

600 
800 
1,000 
1.600 
2,000 
2,500 
8,000 
3,500 
4,000 
4,600 
6,000 
200 
200 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
200 
1,000 
2,000 
8.000 
4,000 
6,000 
6,000 
6,  (KM) 
4,0U0 
3,000 
2,000 
1,000 
200 
200 
200 
200 
10,000 
11,000 
12,000 
13.000 
14,  000 
16,000 
16,000 
17,000 

18,000 
19,000 
20,000 
21,000 
22,000 
26,000 

Pwinds. 

Inshet. 
0. 
.68 
1.00 
1.43 
1.80 
2.64 
8.23 
3.66 
4.00 
4.42 
4.85 
6.08 
5.83 

Inehei. 
0. 

Inches. 
6.16 

Initifil  load. 
After  2  minates. 

After  2  minatea. 
After  3i  minates. 
After  1  hour. 

Load  rel<^a!<ed  and  new 
piston  taken. 

Tensile  strength. 

5.90 

6.71 



6.60 

5.54 

6.46 
6.62 

4.00 
8.94 

4.12 
4.60 
4.88 
5.17 
6.41 
6.73 
6.17 
6.66 
6.86 
7.20 

5.32 

....« 

6.16 
6.37 

6.76 

6.84 
6.06 
6.26 
6.41 
6.59 
6.78 
6.70 
6.68 
6.60 
6.46 
6.26 



:v/^'^'^'^y.'-'^. '.'.'-'.". 

5.81 
5.72 
6.65 
5.59 

1 

[ 

5.38 

7.16 
7.42 
7.63 
7.78 
8.00 
8.27 
8.42 
8.50 

8.63 
8.82 
9.00 
9.17 
9.35 

4.99 

1 

1 

stroke  of 

1 

5.90 

.,  1 

Sustained  the  maximum  load  one  minute,  then  parted  two  strands 
and  the  core  at  middle  of  length. 


MANILA   AND    HEMP   CORDAGE. 
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No.  8542. 

7''  Manila. 

Diameter,  2'',63;  circumference,  7".90. 
Four  strands,  7S  threads  each. 
Rope  has  manila  core  of  15  threads. 
Lay,  one  turn  in  6".50. 
Weight  per  fathom,  9.25  pounds. 
Length  between  eye-splices,  6  feet. 
Gauged  length,  50". 


AppUed  loads. 

In  gauged  leugth. 

Circamfer- 
ence. 

Remarks. 

Total. 

Per  aqnara 

Elongation. 

Set. 

Inches, 
0. 

Founds. 

200 

400 

600 

800 

1,000 

1,500 

2,000 

2,500 

3.000 

3,500 

4,000 

4,500 

5,000 

5,500 

6,000 

200 

6,000 

7,000 

8,000 

0,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

18.000 

20.000 

200 

0 

200 

Pounds. 

Inches. 
0. 
.68 
1.08 
1.40 
1.75 
2.43 
2.03 
8.37 
8.83 
4.05 
4.37 
4.76 
4.05 
6,10 
5.30 

7.90 

Initial  load. 
Tensile  strength. 

7.45 

7.23 

7.10 
7.36 

3.68 

5.42 
6.82 
6.05 
6.35 
6.64 
6.08 
7.07 
7.33 
7.45 
7.75 
7.03 
8.25 
8.68 

6.07 

6.80 

6.68 

6.53 
6.94 

6.53 

5.79 

400 

5.86 
6.02 
6.14 
6.24 
6.45 
6.63 
0.77 
6.91 
7.04 
7.11 
7.20 
7.26 
7  44 
7.55 
7.74 
7.83 
7.89 
7.80 
7.86 
7.84 
7.79 
7.74 
7.66 
7.55 
7.44 
7.12 

600 

800 

l,fMH) 
1.5U0 

2.U0U 

:::::::::::: 

2,5lK)      

3,0(10 
3,500 
4,0UO 
4,500 
5,000 
6,000 





7,000 

8,000 

0,000 



10.000 

0,000 

8,000 

7,000 

6,000 
5,000 

4,000 

3.000 

2,000 

1,000 

200 

41,800 

6.52 



1                       1 

Parted  two  strands  18"  from  the  .«5plice. 


468  MANILA  AND  HEMP  CORDAGE. 

1^0.  8589. 

2i''  Hemp. 

Diameter,  '^91;  circamference,  2".80. 

Three  strands,  26  threads  each. 

Lay,  one  turn  in  2".6. 

Weight  per  fathom,  1.43  x)oands. 

Length  between  eye-splices,  6  feet  2  inches. 

Gauged  length,  50''. 


AppUed  loads. 

In  ganged  length. 

Circamfer- 
ence. 

Bemarks. 

Total. 

Fersqaare 
inch. 

Elongation. 

Set. 

PoundM. 

200 

400 

600 

800 

1,000 

1,600 

2,000 

200 

2,600 

8,000 

200 

8,600 

4,000 

4,500 

5,000 

6,500 

6,000 

6,490 

Pounds. 

Inches. 
0. 
.80 
1.38 
1.86 
2.84 
2.87 
3.33 

Inches. 
0. 

Inches. 
2.80 

Initial  load. 
Tensile  strength. 

2.50 

2.42 
2.46 

2.91 

8.63 
3.94 

2.36 
2.42 

8.38 

4.17 
4.27 
4.41 
4.53 
4.70 
4.85 

2.38 



Parted  one  strand  at  the  splice. 


MANILA  AND  HEMP  COBDAGE. 

No.  8588. 

.  2^"  Russia  Hemp. 

Diameter,  ".81 ;  circamfereTice,  2".4o. 

Four  strands,  16  threads  each. 

Eope  has  hemp  core  of  4  threads. 

Lay,  one  turn  in  2".37. 

Weight  per  fathom,  1.30  pounds. 

Length  between  eye- splices,  5  feet  8  inches. 

Ganged  length,  50". 


469 


Applied  loads. 

In  gauged  length. 

Circumfer- 
ence. 

Remarkg. 

ToUl. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

200 

400 

600 

800 

1,000 

1,500 

2,000 

200 

2,500 

3,000 

200 

3.500 

4,000 

4,600 

5,000 

5,600 

5,950 

Pounds. 

Inches. 
0. 

.75 
1.40 
1.90 
2.27 
3.08 
3.61 

Inches. 
0. 

•       2.45 

Initial  load. 
Tensile  strength. 

I 

2.82 

2.25 
2.29 

3.08 

4.23 
4.47 

2.21 
2.24 

8.77 

4.83 
5.05 
5.32 
5.56 
6.91 

2.17 

, 

Parted  two  strands  and  the  core  14''  from  the  splice. 
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MANILA  AND  HEMP  CORDAGE. 


No.  8586. 

7"  Hemp. 

Diameter,  2''.44;  circamference,  7''.40. 

Three  strands,  154  threads  each. 

Lay,  one  turn  in  6",50. 

Weight  per  fathom,  11.53  pounds. 

Length  between  eye-splices,  6  feet  11  inches. 

Gauged  length,  50". 


Applied  loads. 

In  ganged  length. 

Clrcumfer- 
encf. 

Jnehes. 
7.40 

Total. 

Per  sqaare 
inch. 

Elongation. 

Set. 

Remark  H.                             { 

Pounds. 

200 

400 

600 

800 

1,000 

1,500 

2,000 

2,500 

8,000 

200 

Pounds. 

Inehss. 
0. 

1.34 
1.67 
2.31 
2.86 
3.10 
3.50 

Inehss. 
0. 

Initial  load. 

• 

1 

7.28 

7.06 

6.06 
7.04 

1 

2.08 

3,500 

8.01 
4.18 
4.44 
4.60 
4.78 
5.00 
6.82 
5.60 

4,0UO 

6.85 

4,500 
6.000 

6.70 

■ 

5  600 

Tensile  strength. 

6,000 
7.000 
8,000 
200 
0,000 
10,000 

6.63 
6.82 

4.40 

5.02 

6.27 

6.40 

•  6.65 

6.53 

11,  (XK) 

12,000 
200 

6.48 
6.66 

6.42 

13, 000 

6.00 
7.00 
7.11 
7.22 

14,000 

15,000 

16,000 

2U0 

17,000 

18,000 

10,000 

20,000 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

8,000 

6  000 

4,000 

2,000 

1,000 

200 

20,000 

22, 0<»0 

24.000 

26,000 

28,000 

80,000 

6.37 
6.58 

6.01 

7.40 
7.50 
7.56 
7.60 

6.32 
6.54 

6.12 

6.26 
6.34 
6.57 
6.77 
6.05 
7.10 
7.08 
7.02 
6.05 
6.80 
6.62 

6.83 

7.64 
7.75 
7.00 
8.06 
8.20 

1 

Sustained  load  one-half  minute,  then  parted  one  strand  at  the  splice. 


MANILA   AND   HEMP   CORDAGE. 

3^0.  8594. 

2J''  Hbmp  Bolt  Rope  (tarred). 

Diameter,  ''.92;  circumference,  2".80. 

Three  strands,  26  threads  each. 

Lay,  one  turn  in  2".6. 

Weight  per  fathom,  1.36  pounds. 

Length  between  eye-splices,  5  feet  4  inches. 

Gauged  length,  50". 
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AppUed  loads. 

In  gauged  length. 

Ciroumfer- 
ence. 

Keniarka. 

Total. 

Per  aqaare 
inch. 

Elongation. 

Set. 

Pounds. 

200 

400 

600 

800 

1,000 

200 

1,600 

2,000 

2,600 

3,000 

200 

3,600 

4,000 

4,600 

6,000 

6,600 

6.000 

6,490 

Pounds. 

Inehet. 
0. 

.96 
1.60 
1.99 
2.86 

0. 

Ineh4$. 

2.80 

Initial  load. 
Tenaile  strength. 

2.62 
2.66 

2.10 

2.86 
8.30 
3.67 
3.97 

2.46 

2.88 
2.44 



3.36 

4.28 
4.48 
4.68 
4.76 
4.86 
6.00 

2.82 

1 

Parted  two  strands  at  the  splice. 
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MANILA   AND   HEMP   CORDAGE. 

No.  8693. 

3"  Hemp  Bolt  Eope  (tabbed). 


Diameter,  l^'.OT;  circamference,  3" 
Three  strands,  38  threads  each. 
Lay,  one  turn  in  2".8. 
Weight  per  fathom,  2.01  ponnds. 
Length  between  eye-splices,  6  feet. 
Gauged  length,  50''. 


28. 


AppUed  loads. 

In  ganged  length. 

Circumfer- 
ence. 

Inchet. 
3.28 

1 

Total. 

Per  Bonare 
inch. 

Elongation. 

set. 

Bemarka. 

Poundt. 

200 

400 

600 

800 

1,000 

1,500 

2,000 

200 

2,500 

3,000 

8,500 

4,000 

200 

4,500 

5,000 

5,500 

6,000 

200 

6,500 

7.000 

7,500 

8.000 

9,000 

9,850 

Pounds. 

Inehei. 
0. 
.64 
1.13 
1.76 
2.17 
2.76 
8.86 

IneKe$. 
0. 

Initial  load. 

2.94 

2.86 

9.00 

2.80 

3.72 
4.12 
4.87 
4.54 

Tensile  strength. 

2.74 
2.80 



8.81 

4.79 
4.93 
5.07 
5.20 



2.68 
2.76 

4.33 

5.38 
6.57 
5.61 
5.72 
6.91 

1 

Parted  two  strands  at  the  splice. 


MANILA  AND   HEMP   OOBDAQE. 

No.  8592. 

6"  Hemp  Bolt  Eope  (tarred). 

Diameter,  1''.76;  circumference,  5".40. 
Three  strands,  101  threads  each. 
Lay,  one  turn  in  4'^5. 
Weight  per  fathom,  6.66  poands. 
Length  between  eye-splices,  6  feet. 
Ganged  length,  60". 
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Applied  loads. 


Total. 


Pmmdt. 

200 

4011 

600 

800 

1.000 

200 

1,500 

2,000 

200 

2,500 

3,000 

3,500 

4,000 

200 

4,500 

5,000 

5,500 

6.000 

200 

6,500 

7,000 

7,500 

8,000 

8,500 

9,000 

9,600 

10,000 

200 

11.000 

12.000 

13,000 

14,000 

15,000 

200 

16,000 

17.000 

18,000 

li»,000 

20.000 

21,000 

22.000 

23,000 

24,000 


In  ganged  length. 


Per  sqoare 
incn. 


Elongation, 


Poundt. 


Inches. 
0. 
.47 
1.00 
1.26 
1.53 


2.08 
2.86 


2.68 
2.96 
3.22 
3.40 


3.60 
3.72 
8.82 
3.96 


4.11 
4.23 
4.81 
4.39 
4.42 
4.60 
4.55 
4.64 


4.75 
4. 88 
4.98 
5.10 
5.19 


Set. 


Inehe*. 
0. 


Circumfer- ' 
ence. 


KeroarkR. 


Inches. 
5.40 


Initial  load. 


1.30 


1.88 


4.06 
5.02 


4.86 


2.72 


4.77 
4.90 


4.73 


3.16 


4.68 
4.83 


3.63 


4.57 
4.74 


4.04 


4.48 
4.66 


6.37 
6.40 
5.40 
6.55 

5  67     

5.70      

5.80    i 

5.88    I i 

6.00     1 Tensile  strength. 


Parted  one  strand  l4"  from  the  splice. 


474  MANILA   AND   HEMP   CORDAGE. 

No.  8597, 

EussiA  Hemp,  IJ"  Deep-Sea  Line. 

Diameter,  ''.49;  circumference,  1".5(). 

Three  strands,  9  threads  each. 

Lay,  one  turn  in  1".25. 

Weight  per  fathom,  7.2  ounces. 

Not  tarred. 

Length  between  eye-splices,  6  feet  6  inches. 

Gauged  length,  50'^ 


Applied  loads. 

In  gauged  length. 

Total. 

Per  sqaare 
incD. 

ence. 
Elongation.        Set. 

Pounds. 

200 

400 

600 

800 

1,000 

200 

1,200 

1,400 

i,eoo 

1.800 

2,000 

200 

2.200 

Pounds. 

Inches. 
0. 

1.39 
2.41 
3.10 

Inches. 
0. 

Inches. 
1.50 

1.34 

3.84 

1.31 
1.38 

8.30 

4.80 

4.65 
5.04 
6.40 
6.71 

1.26    1 

4.70 

1.29    1 

6.01 

Remarks. 


Initial  load. 


Tennile  strength. 


Parted  two  strands  35''  from  the  splice. 


MANILA  AND  HEMP  CORDAGE. 
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UNEN   SHOT   LINES. 
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LHTES  SHOT  LINES. 


In  taking  out  the  samples  for  test  from  the  coils  it  was  fonnd  that,  in 
drawing  the  ends  from  under  the  sisal  straps  used  for  holding  the  ooils 
in  shape,  a  considerable  part  of  the  original  twist  in  the  lines  was 
unlaid. 

These  samples,  taken  for  the  most  part  froln  the  inside  ends  of  the 
coils,  were  duplicated  with  additioual  samples  taken  from  the  same  ends 
of  the  coils  as  before,  the  original  twist  being  carefully  retained  in  the 
duplicates. 

In  some  of  the  coils  the  line  immediately  at  the  inside  end  was  slack 
laid. 

^o.  4  Shot  Lines. 

Diameter,  'M3. 

Three  strands  of  4  threads  each. 

Threads  two-ply. 

Lay,  one  turn  in  |"  to  f ". 

Tested  in  4-feet  lengths. 


No.  of 

Weight 

End  of  coU 

Tensile 

Parted- 

test. 

of  coll. 

tested. 

strength. 

Lbs,  Ox, 

Pounds. 

8085 

9  10 

Inside 

412 

1  strand  at  the  middle. 

80g6 

9    8 

Oatside 

408 

2  strands  6"  froni  pin. 
1  strand  at  the  middle. 

8087 

9    9 

Inside 

404 

8068 

9  11 

Ontoide 

402 

1  strand  7"  from  pin. 

8089 

9  10 

Inside 

888 

1  strand  14"  from  pin. 

8090 

9  18 

do 

401 

1  strand  22"  from  pin. 
3  strands  at  the  middie. 

8091 

9  12 

Oatside 

421 

8092 

10    2 

Inside 

418 

2  strands  at  piu. 

1  strand  14"  from  pin. 

8093 

10    4 

Outside 

430 

8094 

9  12 

Inside 

388 

1  strand  24"  from  pin. 

8095 

10    1 

Outside 

462 

1  stT*nd  12"  from  pin. 

8096 

9  15 

Inside 

887 

2  strands  14"  from  pin. 
1  strand  14"  from  pin. 

8097 

9  15 

Outside 

404 

8098 

9  14 

Inside 

398 

IsUand  at  middle. 

8099 

10    2 

Oatside 

449 

2  strands  21"  fhmi  pin. 

8100 

9  13 

Inside 

442 

1  strand  at  pin. 

8101 

9  11 

Oatoide 

868 

1  strand  16"  from  pin. 
1  strand  9"  from  pin. 

8102 

9  14 

Inside 

405 

8103 

10    4 

Outside 

400 

1  strand  at  pin. 

8104 

9  11 

Inside 

402 

Do. 

8105 

9  14 

do 

386 

1  strand  8"  from  pin. 

8106 

10    1 

Oat«ide 

386 

1  strand  12"  from  pin. 

8107 

10    2 

Inside 

802 

1  strand  18"  from  pin. 

8108 

9  14 

Oatside 

395 

3  strands  18"  from  pin. 

8109 

0  14 

Inside 

882 

2  strands  18"  from  pin. 

8110 

10    1 

Outside 

428 

3  strands  3"  from  pin. 

8111 

10    0 

Inside 

452 

2  strands  at  pin. 

8112 
811$ 

10    3 

Outside 

412 

Do.          . 

9  15 

Inside 

405 

1  strand  22"  from  pin. 

8114 

10    1 

Outside 

420 

2  strands  at  pin. 

2  strands  5"  from  pin. 

1  strand  at  the  midiile. 

8115 

10    1 

Inside 

400 

8116 

10    0 

Outside 

436 

8117 

10    0 

Inside 

384 

1  strand  10"  from  pin. 

8118 

10    1 

Oatside 

442 

2  strands  5"  fWmi  pin. 
1  strand  5"  from  pm. 

8119 

}  '•  o{.i-t ;::::::: 

260 

81190 

338 

1  strand  7"  from  pin. 

8120 

10    0    1  Ootside 

898 

1  strand  at  the  middle. 

8121 

}  "I'l.i-iis:::;:::: 

270 

1  strand  8"  from  pin. 

8121a 

867 

1  strand  12"  from  pin. 

8122 

10    1 

Outside 

391 

2  strands  at  pin. 

8123 

9  12 

Inside 

392 

1  strand  15"  ftrom  pin. 

8124 

9  15 

Outoide 

402 

1  strand  7"  from  pin. 

8125 

9  10 

Inside 

403 

2  strands  8"  from  pin. 

8126 

9  13 

OuUide 

396 

1  strand  15"  from  pin. 

,    8127 

9  11 

do 

392 

1  strand  24"  from  pin. 

1    8128 

9  13 

Inside 

401 

8  strands  at  pin. 

1    8129 

9  13 

Outside 

876 

1  strand  21"  from  pin. 
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LINEN   SHOT   LINES. 

No.  4  Shot  Lines— Continued. 


No.  of     Weight       End  of  coil 
test.       of  coil.  tested. 


8130 
8131 
8132 
8133 
8134 
8135 
8136 
8137 
8138 
8139 
8140 
8141 
8142 
8143 
8144 
8145 

sue 

8147 
8148 
8149 
8150 
8151 
8152 
8153 
8154 
8155 
8156 
8157 
8158 
8159 
8160 
8161 
8162 
8168 
8164 
8165 
8166 
8167 
8168 
8169 
8170 
8171 
8172 
8173 
8174 
8175 
8176 
8177 
8178 
8179 
8180 
8181 
8182 
8183 
8184 


Lbs.  Oz. 
9  14 
9  14 
0  14 
9  13 
0  15 
10  0 
10  0 
10  0 
10  0 
9  15 


9  14 
9  11 
9  10 
9  11 
9  14 

10  0 
9  14 

10  0 
9  15 


10 

10 

10 

10 

10 

10 

10  0 
9  15 

10    0 

10  1 
0  15 
9  18 
9  14 
9  14 
9  14 
9  13 
9  14 

10  0 
9  15 

10    1 

10  0 
9  10 
9  10 
9  11 

10  0 
9  11 


Ontside... 

Inside 

Outside... 

Inside 

Ontside. . . 

Inside 

Ontside... 

Inside 

Outside... 

Inside 

Ontside... 

Inside 

Ontside... 
Inside  — 
Outside... 
Inside  . . . . 
Ontside... 

Inside 

Ontside... 

Inside 

do.... 

Ontside... 
....do.... 
Inside.. c. 
Ontside... 
,...do.... 
Inside .... 
Ontside... 

Inside 

Outside... 

Inside 

Outside... 

Inside 

Ontoide  .. 
Inside  . . . . 
Outoide... 

Inside 

Outside... 
Inside.... 
OnUide... 

Inside 

....do.... 
Ontside... 
...do.... 
Inside . . . . 
Outoide... 
Inside.... 
OuUide... 

Inside 

Outoide... 

Inside 

Outoide... 
Inside.... 
Outside... 
Inside . . . . 


Tensile 
strength.' 


Parted. 


Pounds. 
397 

3at 

412 
389 
379 
892 
890 
384 
386 
361 
400 
344 
894 
387 
402 
376 
898 
405 
890 
404 
846 
395 
858 
381 
396 
384 
361 
842 
402 
390 
382 
884 
386 
402 
398 
889 
897 
850 
416 
400 
372 
365 
896 
399 
378 
395 
387 
388 
366 
419 
888 
348 
342 
308 
387 


1  Strand  14"  twm  pin. 

1  strand  19"  from  pin. 

2  strands  8"  from  pin. 
1  strand  20"  from  nin. 

1  strand  7"  ttom  pin. 
8  strands  9"  trova  pin. 

2  strands  2"  from  iiin. 
1  strand  at  the  middle. 
1  strand  19"  fh>ni  pin. 
1  strand  12"  from  pin. 
1  strand  7"  from  |iiii. 

1  strand  20"  ttoxu  yiw. 
1  strand  18"  from  pin. 
1  strand  at  the  middle. 
1  strand  21"  fh>m  pin. 

1  struid  14"  from  pin. 

2  strands  17"  from  pin. 
2  strands  16"  from  pin. 
2  strands  at  the  middle. 

Do. 
1  strand  17"  from  pin. 
1  strand  10"  ft-ora  nin. 
1  strand  at  the  miadle. 

1  strand  9"  from  pin. 

2  strands  at  the  middle. 
8  strands  20"  from  pin. 

3  strands  18"  from  pin. 
1  strand  6"  from  pin. 

1  strand  at  pin. 
3  strands  18"  from  pin. 
1  strand  16"  from  pin. 
1  strand  13"  from  pin. 
1  strand  4"  from  nin. 
1  strand  iit  the  middle. 
3  strands  12"  from  pin. 

1  strand  1ft"  from  pin. 

2  strands  14"  fi*om  pin. 
1  strand  17"  fW>m  pin. 

1  strand  14"  f>om  pin. 

3  strands  at  the  middle. 
1  strand  3"  from  pin. 

1  strand  10"  from  pin. 

1  strand  17"  from  pin. 

2  strands  8"  ftrom  pin. 
1  strand  5"  from  jnn. 

1  strand  8"  from  pin. 

2  strands  2"  fh>m  pin. 

2  strands  13"  frx>m  pin. 
1  strand  at  pin. 

3  strands  at  pin. 

1  strand  6"  from  pin. 
1  strand  14"  ftma  pin. 
1  strand  17"  from  pin. 
1  strand  14"  ftom  pin. 
1  strand  17"  from  iiin. 


LINEN   SHOT   LINES. 

No.  7  Shot  Lines. 
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Diameter,  ".21. 

Three  strands  of  9  threads  each. 

I'hreads  two-ply. 

Lay,  one  turn  in  -^i''  to  j". 

Tested  in  4-feet  lengths. 


No.  of 
test.    I 


AVelght  , 
of  coil.   ! 


End  of  coll 
tetitod. 


Tensile  { 
strength. 


Parted. 


7985 
7986 
7987 


7990 

7991 

79192 

7993 

7994 

7994a 

7995 

7996 

7997 

7998 

7998a 

7999 

8000 

8001 

8002 

800a 

6004 

8005 

8000 

8007 

8008 


Lhg, 

Oz. 

20 

4 

20 

4 

20 

4 

20 

8 

20 

4 

20 

0 

20 

8 

20 

8 

20 

4 

}  20  4{ 

20  8 

20  8 

20  8 

}  20  0  I 


20 
20 
20 
20 
20 
20 
20 
20 
20 


20    8 
20 


8010 

20 

8 

8011 

20 

4 

8012 

20 

4 

8013 

20 

0 

8014 

20 

4 

8015 

20 

8 

8016 

20 

4 

8017 

20 

8 

8018 
8018a 

} 

20 

8 

8011) 

20 

0 

8020 
8020a 

} 

20 

0 

8021 

20 

0 

8022 

20 

4 

8023 

20 

8 

8024 

20 

4 

8025 
8025a 

} 

20 

8 

802U 

20 

8 

8027 

20 

8 

8028 

20 

4 

8029 

20 

4 

8030 

20 

4 

8031 

20 

8 

8032 

20 

0 

8033 

20 

4 

8o:u 

20 

8 

8035 

20 

8 

8036 

20 

8 

8037 

20 

4 

80:i8 

20 

4 

8039 

20 

8 

8040 

20 

4 

8041 

20 

8 

8042 

20 

4 

8043 

20 

8 

8044 

20 

8 

8045 

20 

4 

8046 

20 

8 

8047 
8047a 

} 

20 

0 

Outside., 

Inside... 

Outside. 

Inside . . 

Outside. 

Inside . . 

Outside. 

Inside . . 

Outside. 

Inside . . 

....do.. 
[•Outside. 
'  ....do.. 

....do.. 

Inside   . 

...do.. 

Outside. 

Inside . . . 

Outside. 

Inside . . 

Outside. 

Insido . . . 

Outaide. 

Inside . . 

Outside. 

Inside  ■ . . 

...do... 

....do.. 

Outside. 

...do.. 

Inside . . 
do... 

0|itslde. 
,  Inside .. 
'  Outside. 

Inside.. 

do.. 

I  Outside. 

Inside.. 

■ do.., 

I  Outside. 
'  Inside.. 
I  OuUide. 
I  Inside . . 

do.. 

do.. 

Outside. 

Inside.  . 

Outside . 

Inside  . . 

Outaide. 

Inside  .. 

Outside. 

Inside  . . 

Outaide. 

lusido  .. 

....do.. 

Outaide. 

Inside  . . 

Outaide . 

Inside  .. 

Outside. 

Inside  .. 

Outside . 

Insido  . . 

Outaide. 

Insido  . . 

....do.. 

...do.. 


H.  Doc.  131- 


-31 


Pound*. 
782 
866 
799 
884 
830 
776 
800 
789 
895 
580 
798 
846 
005 
890 
618 
778 
798 
805 
799 
752 
802 
785 
885 
798 
875 
760 
729 
747 
886 
910 
805 
856 
854 
740 
831 
585 
684 
802 
578 
795 
818 
742 
802 
785 
002 
762 
748 
783 
787 
730 
902 
794 
795 
802 


800 
849 
807 
792 
810 
900 
744 
810 
878 
847 
867 
582 
755 


1  strand  9"  from  ]un. 

1  strand  at  pin. 
Do. 

3  strands  at  pin. 

1  strand  at  middle. 

1  strand  4"  from  pin. 

1  strand  at  middle. 

1  strand  at  pin. 
Do. 
Do. 

1  strand  10"  fnim  pin. 

1  strand  6"  from  pin. 
j  1  strand  22"  fn>in  pin. 

1  sirand  at  middle. 

1  btranil  24"  fi-om  pin. 
i  1  strand  IG"  from  i)iu. 
,  1  strand  at  pin. 

1  strand  18"  from  pin. 
I  1  strand  at  pin. 
I  3  strands  at  pin. 
'  1  strand  18"  fnira  i»in. 

1  strand  at  the  miadle. 
Do. 
Do. 

1  strand  at  ]dn. 

1  strand  2"  from  pin. 

1  strand  at  pin. 
De. 
!  1  strand  at  the  middle. 
I  1  strand  at  pin. 
!  Do. 

1  strand  14"  from  pin. 
i  1  sirand  at  pin. 

1  strand  15"  from  pin. 

I  strand  18"  from  pin. 

1  strand  at  pin. 

2  strands  at  middle. 
1  strand  at  pin. 

1  strand  2"  from  pin. 
1  strand  at  middle. 
1  strand  24"  from  pin. 
I  strand  at  pin. 
Do. 
I  1  strand  W  Anom  pin. 

1  strand  at  pin. 

2  strands  at  pin. 

1  strand  10"  from  pin. 
1  strand  18"  from  pin. 
1  strand  20"  from  pin. 
1  strand  13"  from  pin. 
1  strand  24"  from  pin. 
1  strand  at  pin. 

Do. 

Do. 
1  strand  6"  from  pin. 
1  strand  at  pin. 

3  strands  20"  from  pin. 
1  strand  at  middle. 

Do. 
I  strand  22"  from  pin. 
1  strand  24"  iVom  pin. 
1  strand  15"  from  pin. 
1  strand  18"  from  pin. 
1  strand  at  ]>in. 
1  strand  12"  fmm  pin. 
1  strnnd  at  midille. 

Do. 

1  strand  at  pin. 

2  strands  at  middle. 
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LINEN    SHOT   LINES. 

No.  7  Shot  Lines — Continued. 


No.  of     Weight 
tent,    '   of  coil. 


Knd  of  coil       TonHile 
tented.  strengtli. 


804H 
H04U 
8050 
8051 
805*2 
8053 
8054 
8055 
8050 
8057 


8060 
8061 
8062 
8063 
8064 
8065 
8066 
8067 
8068 
8060 
8070 
8071 
8072 
8071) 
8074 
8075 
8076 
8077 
8078 
8070 
K080 
808 1 
808*? 
8083 
8084 


LbH.  Oz. 
2o    0 
20    0 
20    8 


OntHJde . , 
Innide  . . 
Outside . 
IiiHide  . . 
Outside, 
luside  . . 
OntHide . 
Inside  . . 
Out>«ide. 
Inside  . . 
Outside . 
Inside  .. 
Oatside . 

do.. 

Inside  . . 

do.. 

Oatside . 

do  .. 

do.. 

do.. 

Inside  .. 
Outside . 
Inside  . . 
Outside 
Inside  . . 
Outside . 
Inside  . . 
Oatside . 
Inside  . . 
Outside . 
Inside  .. 
OuUide . 
....do.. 
Inside  .. 
Outside . 

do.. 

Inside  . . 


Ponndg. 
798 
875 
747 
776 
724 
748 
800 
798 
780 
794 
880 
784 
870 
852 
802 
862 
800 


756 
694 
852 
008 
672 
749 
705 
735 
864 
750 
795 
805 
792 
767 
687 
746 
902 
745 


Parted. 


1  strand  at  pin. 

l>o. 
1  Htrand  24"  from  plii. 
1  St  mud  at  pin. 

Do. 
l  strand  at  middle. 
1  strand  at  pin. 

Do. 
1  stmnd  at  inidiUc. 

1  strand  15"  tVoni  pin 

2  strands  at  pin  and  16"  from  pin. 
I  strand  12"  rrum  pin. 

1  sti-and  4  '  from  pin. 

1  strand  st  pin. 

2  strands  at  pin. 

1  Htraud  18"  from  pin. 
I  strand  8"  from  pin. 
1  strand  at  pin. 

Do. 

Do.  , 

1  strand  at  middle. 
1  strand  at  pin. 

Do. 
1  strand  12"  from  pin. 
1  strand  at  middle. 

1  strand  24"  from  pin . 

2  strands  at  middle. 
1  stranti  at  pin. 

Do. 
1  strand  20"  from  pin. 
1  strand  6"  from  pin. 
1  strand  24"  from  pin. 
1  strand  2"  from  pin. 
1  strand  18"  from  pin.  ' 
1  strand  at  pin. 
1  strand  at  middle. 
I  strand  22"  from  pin. 


LINEN   SHOT   LINES. 
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No.  7  Shot  Lines— Continued. 


Diameter,  ".20. 

Three  strands  of  9  threads  each. 

Threads  two-ply. 

Lay,  one  turn  in  ".82. 

Tested  in  4  feet  lengths. 


Ko.of     Weight 
test.       of  coil.   I 


End  of  coil 
tested. 


Tensile  ' 
atTOngth. 


Parted. 


20 


20 


10i{ 


20 


>  20    11 


Outside 

do 

do 

do 

Inside 

Outjside 

do 

do 

Inside 

Outside 

do 

do 

do 

Inside........ 

Outside 

do 

do 

Inside 

Outside 

do 

do 

do 

do 

Inside 

....do 

....do 

Outside........ 

do 

do 

do 

do 

do 

do 

do 

do 

do , 

...do 

do 

Inside , 

do , 

Outside 

Inside 

do 

Outside 

..    do 

Inside 

do 

Outside 

do , 

do 

do 

do 

do 

Inside 

do 

Outside 

do 

do 

.....do 

do 

do 

do 

do 

Inside 

do 

do 

Outside 

...do 

do 


Ptninds. 
753 
849 
652 
667 
606 
780 
853 
772 
698 
708 
741 
778 
754 
901 
854 
848 
905 
782 
841 
797 
846 
782 
734 
702 
696 
805 
802 
853 
786 
783 
732 
680 
685 
702 
905 
802 
768 
704 
636 
732 
778 
632 
800 
804 
730 
685 
808 
771 
756 
848 
826 
798 
750 
804 
766 
885 
799 
795 
847 
874 
758 
782 
735 
6:)8 
740 
753 
765 
827 
805 


1  strand  at  pin. 
1  strand  15"  from  pin. 
1  strand  6"  from  pin. 
1  strand  15"  frosa  piu. 
1  strand  at  pin. 
1  strand  15"  from  pin. 
1  strand  at  pin. 
I  1  strand  15"  ftrom  pin. 

1  strand  2"  from  piu. 

2  strands  nt  pin. 

I  strand  15"  from  pin. 
1  sttaod  8"  from  pin 
,  1  strand  at  pin. 
1  strand  21"  from  pin. 

1  atrand  at  pin. 

Do. 

2  strands  at  tlie  pin. 

Do. 

1  strand  15"  from  pin. 

1  strand  12"  from  pin. 
I  2  strands  5"  from  ^in. 
!  1  strand  5"  from  pin. 

1  strand  8"  from  pin. 
I  1  strand  at  the  middle. 
I  1  strand  5"  from  pin. 
,         Do. 

1  atrand  3"  from  pin. 
!  1  strand  at  the  pm. 

1  strand  3"  from  pin. 

1  strand  at  the  pin.    . 

Do. 

2  strands  at  the  middle. 
1  strand  at  the  middle. 

1  strand  5"  from  pin. 

2  strands  at  the  pin. 
1  strand  6"  from  pin. 

1  strand  at  the  pm. 

Do. 

2  strands  7"  from  pin. 
1  strand  15"  from  pin. 
1  strand  2"  from  pin. 

1  strand  10"  from  pin. 

1  Htraiid  18"  from  pin. 

2  strands  at  pin. 

1  strand  at  pin. 

2  strands  6"  from  pio. 
1  strand  12"  from  pin. 

1  strand  at  tlie  pin. 

2  Htrandft  at  the  middle. 

1  strand  19"  from  pin. 

2  strands  at  the  pin. 

2  strands  12"  from  pin. 

1  strand  at  the  pin. 

Do. 

2  strands  at  the  pin. 
1  strand  at  the  pin. 

:  1  strand  17"  Irom  pin. 
'  1  strand  at  theniiadle. 
1  .strand  at  the  pin. 

3  Htnuids  at  the  pin. 
1  atrand  at  the  pm. 

1  stnind  19"  from  pin. 
1  HI  rand  at  the  middle. 

Do 
1  ntrand  at  (he  pin. 

Do. 
2Ktrands  at  the  piu. 

Do. 
1  strand  10"  fnim  iiin. 
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LIKEN   SHOT    LINEb. 

No.  7  Shot  Likes— Continued. 


Xo.  of 
tent. 


Weight 
of  coil. 


End  of  coil 
tested. 


Tensile  I 
stren^h.; 


Parted. 


Pounds. 
802 
710 


7215 
767 
686 
7.'>9 
79H 
753 
748 
648 
746 
709 
705 
700 
804 
814 
804 
688 
695 
840 
789 
876 
666 
796 
798 
805 
685 
798 
830 
744 
828 
802 
850 
702 
737 
788 
684 
768 
749 
786 
800 
742 
679 
700 
774 
070 


1  strand  at  the  pin. 

2  strands  6'-  fruin  pin. 
1  strand  18'  from  pin. 

1  Htraml  at  tlio  middle. 
1  strand  at  pin. 
1  strand  at  the  middle. 
1  .ttraud  3"  from  pin. 
1  strand  22"  from  pin. 

1  strand  12"  from  pin. 

2  Ntrands  3"  from  pin. 
1  strand  at  the  middle. 
1  strand  18"  IVom  pin. 
1  strand  at  pin. 

1  strand  15"  from  pin.  • 
1  strand  18"  from  pin. 
1  btrand  at  the  pin. 
1  strand  3"  from  pin. 
1  strand  5"  from  pin. 
1  strand  19"  from  pin. 
1  strand  at  the  middle. 
1  strand  12"  from  pin. 
1  strand  at  the  pin. 

3  strands  nt  the  pin. 

1  strand  12"  from  pin. 
1  strand  C"  ftrora  pin. 
1  strand  nt  the  pin. 
I  strand  18"  from  pin. 
1  strand  12"  from  pin. 
1  strand  G"  from  pin. 
3  strands  at  the  pin. 
1  atrand  8"  from  pin. 

1  strand  at  the  pin. 

2  strands  5"  from  pin. 
2  strands  at  the  pin. 

1  strand  at  the  middle. 

1  strand  at  the  pin. 

2  atrands  at  the  pin. 
1  atrand  at  the  pin.  - 
1  strand  8"  from  pia. 
1  strand  15"  from  pia. 
1  struid-  9"  fh>m  pm. 
1  strand  17"  fh>m  pin. 
1  strand  14"  from  pin. 

1  strand  at  the  pin. 

2  strands  12"  from  pin. 
2  strands  at  the  pin. 

1  strand  at  the  middle. 


Tensile  Tests  op  Individual  Threads  taken  from  Ko.  7 

Shot  Likes. 

OUTSIDE  EXD  OF  COIL  NO.  8457. 


Strands. 

First.... 
Second  .. 
Third.... 

Strength  of  individual  threads. 

1                   j 
T«n^e 

1. 
Lbs. 

if 

29 

.     2.       1       3.      1       4.      '       6.             6. 

7. 

8. 

9. 

Lbs. 
27 
33 
14 

,  strenjEtli 
of  stnLDd.j 

Lbs. 
28 
33 
36 

Lbs.    j     Lbs.    j     Lbs.    ;    Lbs. 
27     !        36     1        32             29 
34     '        SO     1        29             29 
32             22    ,        37    ;        27 

Lbs. 
84 
84 
85 

Lbs. 
32 
23 
34 

Lbs.    1 
277 
272 

sae 

Aggre^te  strenirth 

of  tbre^ids 

1    *" 

32 
32 
34 

OUTSIDE  END  OP  COIL  NO. 

8461. 

29 
19 
22 

28 
30 
31 

22 
23 

22 

First.... 
Second  .. 
Third.... 

34     '        84     ,        26    1        29             24 
27     1        27    ;        24             23     1        29 
33     1        30    1        28     .        29            27 

25« : 

234 
254 

A^ggK^gSLte  strength 

of  threads 

74U 

LINEN   SHOT  LINES. 
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Tensile  Tests  op  Individual  Threads  taken  prom  No.  7 
Shot  Lines— Continued. 


OUTSIDE  END  OP  COIL  NO.  8461. 
[Threads  \retted  before  testing.] 


First....!       40 
Second  ..'       31 
Third....!       38 

44 

44 
42 

38 

'      38 

42 

41 
27 

38 

33 
32 
38 

35 
34 
31 

39 
43 
28 

40 
44 
28 

44 
37 
34 

354 
330 
319 

Aggregate  sti*«^n  irth  nf  threiulii 

1,003 

OUTSIDE  END  OF  COIL  NO.  8461. 
[Threads  given  additional  twist  before  testing,  siiffioient  to  caose  slight  tendency  to  kink.  J 


First..-. 

34 

29 

24 

Second  .. 

38 

29 

32 

Third.... 

36 

28 

26 

28 

27    I 
33     ' 


Aggregate  strength  of  threads . 


31 
29 
29 


30 

24 

26 

36 

33 

33 

23 
28 
27 


26 
30 
32 


249 
270 
277 


790     I 


Ko.  9  Shot  Lines. 


Diameter,  ''.27. 

Three  strands  of  16  threads  each. 

Threads  two-ply. 

Lay,  one  turn  in  -H"  to  IJ". 

Tested  in  4-feet  lengths. 


No.  of 
test 


8212 
8213 
8214 
8215 
8216 
8217 
8218 
8210 
8220 
8221 
8222 


8225 
8226 
8227 
8228 
8229 
8230 
8231 
8232 
8232a 

fm-6 


8237 

8237a 

8238 

8239 

8240 

8241 

8242 

8243 

8244 

8245 


Weight 
of  coil. 


Lb«, 
35 
36 
35 
85 
34 
35 
35 
36 
36 
86 
34 
84 
34 
84 
35 
35 
35 
36 
35 
35 

86 
35 
35 
36 

I  36 

35 
35 
85 
35 
36 
35 
35 
34 


End  of  coil 
tested. 


'{. 


Outside 

Inside 

Outside 

Inside ... 

Outside 

Inside....;.. 

Outside 

Inside 

Oataide 

Inside 

Outside 

Inside 

Outside 

Inside 

Ontside 

Inside 

...do 

Outside 

Inside 

Outside 

Inside 

....do 

Outoide , 

Inside 

....do 

do 

Outside 

do 

Inside 

Ontside 

Inside 

do 

do 

Outalde 

Inside 

....  do 


Tensile 
strength. 


Poundt. 
l.:i«5 
1, 452 
1,252 
1,405 
1,305 
1,299 
1,395 
1,290 
1,389 
1,592 
1,376 
1,220 
1,374 
1,286 
1,442 
1,330 
1.305 
1,887 
1.415 
1.348 
1.118 
1,305 
1,256 
1,336 
1,254 
1.305 
l,0tt4 
1,130 
1,306 
1,370 
1.396 
1,185 
1,255 
1,242 
1,496 
1,200 


Parted. 


1  strand  at  pin. 

Do. 

Do. 
I  strand  24"  from  pin. 
1  strand  at  ptn. 

Do. 

Do. 
1  strand  22"  from  pin. 
3  strands  at  pin. 
1  strand  at  pin. 

Do. 

Do. 

Do. 

Do. 

Do. 
1  strand  at  the  middle. 
1  strand  12"  from  pin. 
1  strand  at  pin. 
1  strand  15"  fVom  pin. 
1  strand  9"  from  pm. 
1  strand  at  pin. 

Do. 
1  strand  at  middle. 
1  strand  18"  from  pin. 
1  strand  at  pin. 
1  strand  6"  Irom  pin. 
1  strand  at  pin. 
1  strand  18"  from  pin. 
1  strand  at  pin. 

Do. 

1  strand  at  the  middle. 

Do. 
Do. 

2  strands  at  the  pin. 

1  strand  12"  from  pin. 
1  strand  at  the  middle. 
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LINEN   SHOT   LINER 
Ko.  9  Shot  Lines — CoDtinned. 


No.  of  I  Weight 
test.  '  of  coil. 


1  Lbs. 

8246  \^ 
8246a  /  ^ 

8247  34 

8248  i  35 

8240a  /  *** 


8250 

f<'I5l 

8252 

8253 

8254 

8255 

8256 

8257 

8258 

8258a 

8259 

8260 

8261 

8262 

8263 

8264 

£265 

8266 

8267 


8270 
8271 
8272 
8273 
8274 
8275 
8276 
8277 
8278 
8279 
8280 


8283 

8284 
8285 
8286 
8287 


8290 
8291 
8292 
8293 
8294 
8295 
8296 
8297 
8298 


8301 
8302 
8303 
8304 
8305 
8306 
8307 
S^S 
8309 
8310 
8311 


n{ 

8 
0 

0 

0 

0 

0 
12 

0 
12 

0 


}35      0{ 


End  of  coLl     ,   Toneile 
tested.         !  strength. 


Inside 

...  do 

do 

do 

do 

do 

Ootaide.... 

Inside 

Outoide.... 

do 

Inside 

Outside 

Inside 

Outside.... 

Inside 

do 

OaUide.... 

Inside 

....do 

do 

Outside 

Inside 

Outside 

Inside 

Ontside 

Inside 

....do 

Outside 

Inside 

do 

Outside 

Inside 

Outside 

Inside 

....do 

Outside 

Inside 

Outside 

....do 

Inside 

Outside.... 

Inside 

Outside 

....do 

Inside..... 

Outside 

Inside 

do 

Outside 

Inside 

Outside.... 

do 

Inside 

Outside 

Inside 

Outoide.... 

....do 

Inside 

....do 

do 

Outside 

Inside 

Outride 

do 

Inside 

Outside.... 

Inside 

Outaide.... 
Inside 


Founds. 
1.086 
1,180 
1,190 
1,198 
1,052 
1.315 
1,840 
1,220 
1,250 
1.195 
1.296 
1,292 
1,198 
1,148 
1,032 
1,200 
1,384 
1,366 
1,366 
1.292 
1,284 
1.316 
1,186 
1,189 
1.328 
1,179 
1,353 
1,455 
1,198 
1,405 
1.392 
1,440 
1,175 
1,398 
1,384 
1,384 
1,453 
1,508 
1,230 
1,510 
1.488 
1,375 
1.194 
1.286 
1,280 
1,406 
1,449 
1,378 
1,297 
1,270 
1,285 
1,302 
1,291 
1,395 
1,495 
1,192 
1,236 
1.235 
1,400 
1.377 
1,248 

i.wa 

1,164 
1,250 
1,451 
1, 190 
1.188 
1, 410 
1,356 


Parted. 


1  strand  ftt  piu. 

Do. 

Do. 

Do. 
1  strand  4"  Item  pin. 
I  strand  at  the  middle. 
1  strand  at  the  pin. 
1  strand  2"  from  pin. 
1  atrand  at  pin. 
1  strand  at  the  middle. 
1  atrand  at  pin. 
1  strand  at  the  middle. 
1  strand  at  pin. 

Do. 
1  strand  12"  from  nin. 

1  strand  at  the  ntiudle. 

2  strands  at  pin. 
1  strand  at  pin. 

1  strand  6  '  from  pin. 
1  strand  at  middle. 
1  strand  at  pin. 
1  strand  9"  from  pin. 

Do, 
1  strand  15"  from  pin. 
1  strand  18"  fh)m  pin. 
1  strand  17"  from  pin. 
1  strand  at  pin. 

Do. 
I  atrand  15"  from  pin. 

1  strand  at  pin. 

2  strands  at  pin. 
1  atrand  at  pin. 

1  strand  at  the  middle. 

1  strand  at  pin. 

Do, 

2  strands  at  ^in. 
1  strand  at  pin. 

1  strand  2"  from  pin. 
1  strand  at  pin. 

Do. 
1  strand  18"  from  pin. 

1  strand  at  pin. 

Do. 

2  strands  at  pin. 

1  strand  3"  from  pin. 

1  strand  at  pin. 

1  strand  8"  uom  pin. 

1  strand  at  pin. 

2  strands  at  pin. 

1  strand  34"  from  pin. 

1  strand  at  pin. 

1  strand  6"  from  pin. 

1  strand  at  pin. 

2  strands  at  pin. 
1  strand  at  pin. 

1  atrand  at  the  middle. 
1  strand  at  pin. 

Do. 
I  strand  at  the  middle. 

1  strand  at  pin. 

2  Htrands  at  pin. 

1  strand  18"  nrom  pin. 

1  strand  at  pin. 

2  strands  at  piu. 

1  strand  0"  irom-  pin. 
1  strand,  at  pin.   .. 
1  strand  4"  ft-om  pin. 
1  strand  at  pin. 
1  strand  12"  from  pin.. 
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TESTS  MADE  FOR  PEIVATE  PARTIES  WRING  THE  FISCAL  TEAR  ENDED 

JUNE  SO,  1896, 


Dnte. 


1805. 
July. 


Aug. 


Sept. 


Oct. 


For  whom  tested. 


Material. 


Xame. 


City. 


Granite 

Cement 

Cast  iron  . . . 

Bronze 

Concrete — 

Granite 

Kamie  rope . 
Spring,  etc  . 


Gun  tubes 

\  Charcoal  iron. 


Xov. . . 


Dec... 


Rubber  belting . . 

Bronze 

do 

Caat  iron 

do 

Bronze 

Steel  pinion  shaft. 

Bricks 

do 

Steel  bars 

Steel  tubing 

Wrought-iron 

platee. 

St«el  plate 

....do 

Spruce  plugs  In 

cast  iron. 
Rubber  belting  . . . 

Bolts 

Cement 

Steol  plate 

Cost  iron 

Bronze 

Marble 

Cant  iron 

Bronze 

Iron  castings 

Steel  plate , 

Tubing , 

Manganese  bronze 
Coupling  link  and 

pin. 

bricks 

Bronze 

Rubber  belting  . . . 

Steel  rod 

Wrouffht  iron 

Granite 

do 

Steel  bars ,.. 

Manhole     covers 

and  A-mnee. 
M  anganese  bron  ze 
H  vdranlio  gauges. 

Rope I... 

Brass  and  brome 

tubing. 

Concrete 

Sandstone  ..•. 

Coupling    links 

and  pms» 

Steel  bars 

Manganese  bronse . 

Wood 

Copper  cylinders . . 

BnVks... 

Manganese  bronze 

Steelhawsers 

Wood... -.-... 


Pigeon  Hill  Granite  Co 

City  of  Boston 

Pittsburg  Testing  Laboratory 

do 

Boston  Transit  Com  - 

A.J.Salinas  St,  Sons 

WUson&Silsbv 

McKay  Met.  Fastening  Associa- 
tion. 

The  MidTale  Steel  Co 

Washburn  &,  Moen  Manufacturing 
Co. 

Revere  Rubber  Co 

Ashcruft  Manufacturing  Co 

Wbittler  Machine  Co 

do 

Pittsburg  Testing  Laboratory 

da 

do 

Whedwright&  Haven 

Stonington  Brick  and  Pottery  Co. . . 

Taylor  Steel  and  Iron  Co 

Peerless  Manufacturing  Co 

Hollingsworth  &  Whitney  Co  ..... . 


Rockport... 

Boston 

Pittsburg... 

do 

Boston 

Charleston  .. 

Boston 

Winchester. 


Philadelphia. 
Worcester..., 


Boston 

Bridgeport. . . 

Boston 

do 

Pittsburg 

do  ,.~, 

do 

BoBtiin 

Stoningten  .. 
High  Bridge. 

Cleveland 

Watertown . . 


Rhode  Island  Locomotive  Works. . 
Schenectady  Locomotive  Works. . . 
W.W.Whitcomb 


Providence . . 
Schenectady . 
Boston .". . 


Revere  Rubber  Co 

Pittsburg  Testing  Laboratory. . 

City  of  Boston , 

Scannell  &  Wholey , 

Armington  &  Sims  Engine  Co.. 

Asbcroft  Manufacturing  Co 

Westfield  Marble  and  Sand  Co. 
Pittsburg  Testing  Laboratory.. 

do. , 

A.  B.  Black. 


Scannell  &  Wholey 

Pope  Manufacturing  Co 

Bath  Iron  Works 

New  York,  Kew  Haven  Sc  Hartford 
R  P 

E.J.Bardwell 

Ashcroft  Manufacturing  Co 

Revere  Rubber  Co 

Pope  Manufacturing  Co , 

E.  Williams 

I'mlah  Granite  Co 

S.F.  Draper 

Taylor  Ifon  and  Steel  Co 

City  of  Boston 


do 

Pittsburg 

Boston 

Lowell 

Providence . . . 

Bridgeport 

WeatfleW 

PittHburg 

...,  do..: 

East  Lexingto] 

Lowell 

Hartford 

Bath 

New  Haven... 


Bath  Iron  Works 

Ashcroft  Manufacturing  Co. 

Rob't  B.  StorerikCo 

Benedict  ii.  Buruham  Manufactur- 
ing Co. 

Norcross  Brothers 

City  of  Buffalo 

The  E.  S.  Greeley  &  Co 


Taylor  Iron  and  Steel  Co. . . 

IJatb  Iron  Works 

Wason  Manufacturing  Co  . 
The  Giant  Powder  Co 


Boston 

Bridgeport  . . . 

Boston 

Hartford 

Pittsfifld 

Rockiiort 

Favvllle....: 
High  Bridge. 
Boston , 


Bath 

Bridgeport. 

Bo8t4in 

do 


Providenro  . 

Buffalo 

Now  York.. 


I 


Chis.E.Cotting 

Bath  Iron  Works 

J.  A.  RoebUng's  Sons  Co. . . 
Wason  Manufacturing  Co  . 


High  Bridge 

Bath 

Springfield  ..... 
San  Francisco . . 

Boston 

Bath 

Trenton  .j. 

Springfield < 


State 


Mass. 

Mass. 

Pa. 

Pa. 

Mass. 

S.C. 

Mass. 

Mas6. 

Pa. 
Mass. 

Mass. 

Conn. 

Mass. 

Mass. 

Pa. 

Pa. 

Pa. 

Muss. 

Miss. 

N.J. 

Ohio. 

Mass. 

R.L 

N.Y. 

Mass. 

Mass. 

Pa. 

Mass. 

Mass. 

R.L 

Conn. 

Mass. 

Pa. 

Pa. 

Mass. 

Mass. 

Conn. 

Me. 

Conn. 

Mass. 

Comi. 

Mass. 

Conn. 

Mass. 

Ma.«s. 

Mans. 

N,J. 

Mass. 

Mc. 
Conn. 
Mass. 
Mass. 

R.L 
N.Y. 
N.Y. 

N.J. 

Me. 

Ma.48. 

Cal. 

Mass. 

Me. 

N.J. 

Mass. 
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.PRIVATE   TESTS. 

Pbivate  Tests — Continued. 


Date. 


1865. 
Doc... 


1896. 
Jan.. 


Feb 


Mar. 


Apr  . 


May. 


Material. 


For  whom  tested. 


Name. 


City. 


Bricks Norcross  Brothers  . 


Boston. 


Riveted  leather  —  Judson  L.  Thomfvon  Maniifarturinic     'W^Itham  . 

Works.  ~  I 

Wronght-iron  bars   Rhode  Inland  Locomotive  Works . . .  >  Providence  . 

Wrought-ironcast-   Standard  Iron  and  Steel  Co Xew  York  . . 

ings. 
Castiron Atlantic  Works Boston 

West  End  Street  RaUway  Co...!... do 

Wni.  All«4n  &.  Sons ,  Worcester. . 

Farrel  Foundry  and  Machine  Co  . . . '  Ansonia 

Warwick  and  Stockton  Co !  Newark 

Atlantic  Works Boeton 

liathlrou  Works |  Bath 

WhittierMac^hineCo j  Boston 

AVm.  Allen  &  Sons Worcester.. 

A.  H.  Marden i  Boston 


Tie  rods 

Steel  plate 

Caiitiron 

Tablng 

Mnganese  bronze. . 

do 

Castiron , 

Steel  plates 

Wrought  -iron 
pipes. 

Manila  rope 

Rnbbor  belting  . . . 
Sea  i.sland  cotton . . 

Pig  iron 

Granite. 


June. 


Copper  plate  and 
joints. 

Steel  plates 

Bronze 

Steel  bars 

Cast-  Iron  columns . 

Paving  bricks 

Steel  wire 

Wire  ropes 

Sea  island  cotton  . . 
Wrought-iron  bar, 

Cast  iron 

Manila  rope 

Wrought-iron  bars 

Castiron 

Bronze 

Stone 

Wronght-iron  bars 

Bronze 

Sheet  steel 

Steel  bars 

Nickel  steol 

Castiron 

Iron  book  shelf.. 
Steel- wire  rope  . . 
Low  moor  iron... 

Steel  plates 

Granite 

White-ash  wood . 

Steel  bolt 

Crosshead  pin  . . . 

Brake  beam 

School  furniture. 


Steel  casting , 

Cast-iron  bracket 

Steel  plates 

Railroad  spikes.. 

Steel  bars 

Steel  plate 

Brake  beam 

Rail  joint 


Pudding  stone. . . 

Concrete 

Piston-rod  fasten- 
ings. 

Steel  bar 

Manganese  bronze 

Castiron 

....do..... 

Stone 


Standard  Rope  &,  Twine  Co 

Revere  RiibbcrCo 

Fearing  Hall  &  Whiton 

Richmond  Iron  Works 

Albany  Manufacturing  Co 

Hartford  Steam  Boiler  Inspection 
and  Insurance  Co. 

RD.Leavitt 

Atlantic  Works 

Keystone  Axle  Co 

J.  B.  &  J.  M.  ComeU .* 

D.  P.  Guise , 

John  Wales  Co , 

Edward  E.  Odell , 

Fearing  Hall  &  Whiton 

Brown  i.^  Co.,  Inconiorated 

Whittier  Machine  Co 

Standard  Rope  and  Twine  Co 

Kinsley  Iron  and  Machine  Co 

Bath  Iron  Works 

do 

E.  W.  Serroll 

Kinsley  Iron  and  Machine  Co 

Bath  Iron  Works 

Howe,  Brown  &  Co 

Bath  Iron  AVorks 

Herring  Safe  Works 

Franklin  Iron  Foundry 

Snead  &  Co.  Iron  Works 

Boston  and  Albany  R.  R 

Houghton  &.  Richards 

Henry  W.  Belcher 

H.  E.  Fletcher 

Wason  Manufacturing  Co 

Herring  Safe  Works 

Herreshoif  Manufacturing  Co 

A.  H.  Marden 

Chandler    Adjustable   Chair    and 

Deak  Co. 

Isaac  G.  Johnson  Sc  Co 

A.E.Martin 

Henry  W.  Belcher 

New  England  Railroad  Co 

Bath  Ironworks 

Howe,  Brown  &  Co 

A.  H.  Mardon 

Weber  Railway  Joint  Manufactur- 
ing Co. 

Edwd.  St.  Clair  Fellows 

Woodbury  Si  Leight«n 

P.H.Bulfock 


Allston 

Boston 

do 

RichmondFumace 

Albany 

Hartford 


State. 


Mam. 
Maeia. 

R,I. 
X.Y. 

MaM. 

Mai«. 
Masa. 

Conn. 

N.J. 

Maaa. 

Me. 

Masa. 

Maaa. 

Mass. 

Maas. 


Cambridgeport . . .  i 

East  Boston ' 

Baltimore. 

New  York 

Williarasport 

Bost(m 

do  , 

....do 

Pittsburg 

Boston 

AUston 

Canton 

Bath 

do 

New  York 

Canton 

Bath 

Boston 

Bath 

New  York 

Mllford 

Louisville 

Boeton 

do 

New  York 

West  Chelmsford  . 

Springfield 

New  York 

Bristol  ...^ 

Boston 

do 


Mass.    j 
Mass. 
N.Y.     I 
Conn. 

Mass. 
Mass. 
Md.        ' 

N.r. 

Pa. 

Mass. 

Mass. 

Mass. 

Pa. 

Mass.    . 

Maas.    ' 

Mass. 

Me. 

Me. 

N.r.    I 

Mass.  ■ 

Me.  I 

Masa.  j 
Me. 

N.Y.  ! 
Mass. 


Spuyten  Duvvil . 
So.  Frainlngham . 

New  York 

Boston 

Bath 

Boston 

do 

New  York 


Herring  Safe  Works 

A  tlantic  Works 

Whittier  Machino  Co. . . 
New  England  Piano  Co. 
Wm.  Repp 


Boston  .. 

do... 

Concord  . 


New  York... 
East  Boston . 

BostoM 

lioxbury 

Old  Forge.... 


Mass. 

Mass. 

N.Y. 
Mass. 

Mass. 

N.Y. 

R.L 

Mass. 

Mass. 

N.Y. 

Mass. 

N.Y. 

Mass. 

Me. 

Mass. 

Mass. 

N.Y. 

Mass. 

'  Mass. 

Masa. 

I  N.Y. 

Mass. 

Mass. 
I  Mass. 
I  Pa. 


PRIVATE    TESTS. 

Private  Tests — Continued. 
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For  vUom  ti*flt«d. 


Date. 


1896. 
June. . 


Material. 


Concrete 

Rail  joint 

Copper  oylinders . 

Cast  iron 

Chain 

Hydraulic  gaage. . 
MAnganeae  bronze 

Bronze 

Concrete 

Stay-bolt  iron 

Bronze 

Chain 

Copper  plate  and 
joints. 


Name. 


"Woodbury  &  Leighton 

J.H.Wllfiam8 

T7.  S.  Smokeless  Powder  Co , 

"WUttier  Machine  Co 

Washburn  &.  Moen  Manufacturing 

Co. 

Star  Brass  Manufacturing;  Co 

The  Wm.  Cramp  &  Sons  Ship  and 

Engine  Building  Co. 

Bath  Iron  Works 

"Woodbury  &  Leighton 

Saladi  &  Fuller 

Torrey  Roller  Bushing  Works 

WasbDum  &  Moen  Manufacturing 

Co, 
Hartford  Steam  Boiler  Inspection 

and  Insurance  Co. 


City. 


Boston Mass. 

do Mass. 

San  Francisco  — '  Cal. 


State. 


Boston 
"Worcester. 


Boston 

I'hiladelpbia  . 


Bath 

Boston 

Catasanqua. 

Bath 

Worcester.. 


Hartford  . 


Mass. 
Mass. 

Mass. 
Pa. 

Me. 
Mass. 
Ph. 
Me. 


Conn. 


IITDEX. 


Analyses^  chemical:  .                            .  pAgr. 

Bands  for  rifles 431 

Cast  iron,  with  and  without  alloy 223, 224, 432 

Gun  lift  carriage,  12-inchj  stecil  casting 433 

Receivers  of  rifles 431 

Rifle  barrel  steel : 431 

Rope,  hemp  and  manila ^ 460 

Round  shot,  10-inch 432 

Steel  for  Rock  Island  Bridge 433,434 

Wire  rope,  steel 438 

Bricks,  absorption  of  water: 

Brooke  Terra  Cotta  Company,  Lazearville,  W.  Va 347 

Chicago  Hydraulic  Press  Brick  Company,  Chicago,  111 347 

Clark  Pressed  Brick  Company,  Malvcm,  Ark 347 

Eastern  Hydraulic  Press  Brick  Company,  Philadelphia,  Pa 347 

Gladding,  MoBean  &  Co.,  San  Francisco,  Cal 347 

Hydraulic  Press  Brick  Company,  St.  Lotus,  Mo 847 

Kansas  City  Hydraulic  Press  Brick  Company,  Kansas  City,  Mb 347 

Northern  Hydraulic  Press  Brick  Company,  Minneapolis,  Minn 347 

Philadelphia  and  Boston  Face  Brick  Company,  Boston,  Mass 347 

Powhatan  Clay  Manufacturing  Company,  Richmond,  Va 847 

Bricks,  building,  compressive  elastic  properties: 

Remarks 347 

Gay  Head  Clay  and  Brick  Company,  Chelsea,  Mass 360,351 

Gladding,  MeBean  &  Co.,  San  Francisco,  Cal ; 365 

Kelley  Brick  and  Tile  Company,  Minneapolis,  Minn 363  , 

Powhatan  Clay  Manufacturing  Company,  Richmond,  Va 360 

Sayro  &  Fisher  Company,  Sayreville,  N.  J.. : 354,357 

Bricks,  fire,  compressive  elastic  properties : 

Blandford  Brick  a'tid  Til^  Company,  Russell,  Mtos 1 . . . . 352 

Eharker,  John,  Ashby,  Ala..:...'. 361 

Gay  Head  Clay'  and  Brick  Company,  Chelsea,  Mass 1 349 

Gladding,  McBean  «fe  Co.,  San  Francisco,  Cal >  366 

Bricks,  paving,  compressive  elastic  properties : 

Capital  City  Vitritied  Brick  and  Paving  Company,  Topeka,  kans 364 

Franklin  Paying  Brick  Company,  Franklin,  Pa. , .  .• 358, 359 

Jones,  A.  O.,  Brick  and  Terra  Cotta  Company^  Zanesville,  OhiQ,.,^*^:...'         362 

New  England  Steam  Brick  Company,  Providence,  R..  I , « .  j . . « .-.  353 

Somerset  aad  Johnsonburg  Manufacturing  Company,  Boston,  Mass....  348 

Btieks,  expansion,  coefficients  of,  and  treatment  in  air,,  and  water  batltot 

•  'Brooke  Terra  Cotta  Company,  Xazearville,  W.  Ya «b .  369 

Chicago  Hydraulic  Press  Brick  Company,  Chicago,  III <  ^ ....'.  ^ . .'•         871 

Clark  Pressed  Brick  Company,  Malvern,  Ark . . .  ^  ^ .- ; . .: 370 

Eastern  Hydraulio  Prese  Brick  Company,  Philadelphia,  Pa. . . .  ^ . .  .* '  369 
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492  INDEX. 

Bricks,  expaDsion,  coefficients  of,  etc. — Con  tinned.  Page. 

Gladding,  McBean  &  Co.,  San  Francisco,  Cal 369 

Hydranlio  Press  Brick  Company,  St.  Louis,  Mo 3G7, 368 

Kansas  City  Hydraulic  Press  Brick  Company,  Kansas  City,  Mo 367 

Northern  Hydraulic  Press  Brick  Company,  Minneapolis,  Minn .i 370 

Philadelphia  and  Boston  Face  Brick  Company,  Boston,  Mass 368 

Powhatan  Clay  Manufacturing  Company,  Richmond,  Va 367 

Bricks,  general  tabulation 371 

Bronze : 

Hancock,  Gen.  W.  S.,  monument ; 238 

Watertown  Arsenal — 

Breech  plates,  8-inch 237 

Loading  trays,  8-inch 237 

Loading  trays,  10-inch 237 

Loading  trays,  12-inch 238 

Building  block. 372 

Cast  iron : 

Gun  carriage,  10-inch  disappearing 130-132 

Pig  irons 226 

Chemical  analyses • 226 

Watertown  Arsenal — 

Chemical  analyses 223,224 

Cupola  iron,  steel  scrap,  and  alloy,  elongation 205-210 

Furnace  charges 205,213-222 

Tension  tests  and  specific  gravities 223-226 

Chain  cable  and  chain  iron 229 

Cable,  United  States  Navy  Department •. . .  231 

Chain  iron,  United  States  Navy  Department ^ 232,233 

Copper  cylinders  for  pressure  gauges 239 

Purchase  of,  April,  1895— 

Tables  for  gauge  one-thirtieth  square  inch  area 243 

Tables  for  gauge  one^tenth  square  inch  area w 241 

Cordage,  manila  and  hemp,  from  Boston  Navy-Yard 457 

Remarks : 459 

Ash,  percentage  of,  in  rope 461 

Chemical  composition 461 

Length  of  strands  and  yarns 460,461 

Hemp— 

2i-inch 468 

7-inch 470 

Hemp  bolt  rope — 

2Hnoh 471 

3-inch 472 

5-inch 473 

Hemp,  Russian— 

li-inch  deep  sea  line 474 

2i-inch : 469 

Manila — 

15-thread*. 461 

2-inch 461 

3-inch 462 

3i-inoh 463 

4-inoh 464 

5-inch ■  465 

5i  inch  . . , .■ . .  "  466 

7-inch ,..., 467 

Tabulation ...., 475,476 
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Paga 

Culvert  pipe,  compression 373 

12.iuch 377 

15-lnch 376,377 

18-inch 376 

20-inch 376 

24-incli 375 

30-inch 375 

Gss  tube,  bursting  test 341 

Gun  carriage,  10-inch  disappearing 121 

Cast  iron 130-132 

Gun-lever  axle,  steel 126 

Piston  rod,  st«el 124-126 

Steel  bars 127 

Suspension  rod,  forged  steel 123 

Wrought-iron  bars 129 

Gun  carriage,  15- inch,  old  model,  piston  rods,  proof  stress 133 

Gnu  specimens : 

10-inch  steel  B.  L.  rifles 11 

Jackets 28-37 

Tubes 13-27 

Tabulation 38 

12-inch  steel  B.  L.  rifles 39 

Jackets 45-48 

Tubes : 41-44 

Tabulation 49 

Helical  springs -. 191 

Gun-lift  carriages,  12-inch -. 199 

Mortar  carriages,  7-inch 200 

Mortar  carriages,  12- inch  spring  return 193 

Retest  of  springs  that  had  been  closed  down  64  hours 197 

Springs  not  previously  loaded 198 

Hemp  rope.    {See  Cordage. ) 
Manila  rope.    {See  Cordage.) 

Pig  irons 226 

Private  tests 487 

Receivers  of  rifles,  .30  caliber,  steel 117 

Forged  from  bar  2"  .25  by  1".7  to  dimensions  for  tnming 120 

Turned  down  from  bar  2i"  by  r'.7 119 

Rifle  barrels,  hardness ,      114 

Rifle-barrel  steel,  .30  caliber 51 

Barrel  No.  7453 115 

Bessemer  steel 53 

Crucible  steel 54-^59 

Metal  as  received  from  manufacturers 69,70 

Nickel  steel 60-65 

Nickel  crucible  steel,  oil  tempered  and  annealed 66, 67 

Rolled  and  annealed  in  charcoal 72 

Rolled  into  barrel  and  cooled  in  air 71 

Tabulation 75 

Rolled  barrels,  specially  treated 79-108 

Regular  stock,  recent  manufacture 101, 102 

Regular  stock  rolled  in  bar  I'M  diameter,  from  which  barrels  were  made 

without  heating 109 

Tabulation 112,113 


494  INDEX. 

Rock  Island  bridge,  steel  used  in  constmotion 135 

Bars 137,138 

Chemical  analyses 433, 434 

Plato 139, 

Riveted  joints,  ^-inch  steel  plate 245 

Metal  used  in  Joints 248-500 

|-inch  steel  rivets,  -{ J-inch  drilled  holes — 

Butt  joints,  doable  riveted,  3|-inch  pitch 252 

Butt  joints,  triple  riveted,  2i-inch  pitch 253, 255, 258 

Butt  joints,  triple  riveted,  3|-jnch  pitch 254, 256,  257 

Butt  joints,  quadruple  riveted,  2^-inch  pitch 259,  261 

Butt  joint,  quadruple  riveted,  2^-inch  pitch,  tested  hot 260 

Butt  joints,  quadruple  riveted,  3{-inch  pitch 262, 264 

Lap  joint,  double  riveted,  3|-inch  pitch ^1 

Riveted  and  bolted  joints 277 

Punched  holes;  punch  H~>do^i  ^^^  f-inch  diameter — 

Angle,  3"  by  3"  by  |",  |-inch  iron  rivets 338 

Angle,  3'^  by  3"  by  |",  |^-inch  iron  rivets  and  bolts 339 

i-inch  steel  plate- 
finch  iron  bolts 315,318,321,337 

1-inch  iron  rivets 313,316,319,339 

finch  steel  plate — 

finch  iron  bolts 307,310,312,338,335 

fiuch  iron  rivets  ... 1.. .., ...  305,308,311,334 

finch  steel  plate- 
finch  iron  bolts....!.  .,i... ...... ,,,.'.,,....  304,334,327,330 

finch  iron  rivets  ! . ;............  .,,    302, 322, 825, 828»  331 

Punched  holes;  punch  jf  inch,  die  |-inch  diameter — 
finch  steel  plate — 

finch  iron  bolte 381,285^289 

finch  iron  rivets  :-.;:.. 280,283,287 

finch  steel  bolts.  l..li.^ 281,284,288 

finch  steel  rivets 279,282.286 

finch  steel  plate — 

finch  iron  bolts  .....!...!..!.!!.,...*.....,...,, !,...  293,297,301 

finch  iron  rivets 291,295,299 

finch  steel  bolts '. , 292,296,300 

finch  steel  ri  vets 290, 294, 298 

Rope.     (*Vc6  Cordage.) 

Shells,  landed,  resistance  of,  in  bores  of  rlHed  guns 141 

Keniarks...!!.i , ,^ 143 

3.2-inch  B.L.  steel  field  rifle,  model  18S5 ., 145-151 

3.2-inch  B.  L.  steel  field  rifle,  model  1890 166 

3.2.inch  Dricrgs-Schroeder  B.  L.  steel  iield  rifle 152-165 

5-inch  B.  L.  siege  rifle 169-172 

7-inch  B.L.  siege  howitzer 173-182 

S-inch  B.L.riflo,  steel 18S 

10-iuth  B.L.  rifle,  steel 188 

Shot  lines , , 477 

Linen,  laid.  No.  4 479 

Linen,  laid,  No.  7 J81 

Individual  threads 484. 485 

Linen,  laid,  No.  9 iS5 

Springs,  helical 191 

■-**«ni)gs,  steel 201 
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Steel  bara :  Page. 

Disappearing  gun-carriage  metal,  10-incb 123-126 

Receivers  of  rifles 117-120 

Rifle  barrels,  .30  caliber 51-115 

Rock  Island  bridge  material 137, 138 

Steel  plate : 

Riveted  joint  metal 248-250 

Rock  Island  bridge  material 139 

Wire  rope,  steel,  from  Boston  Navy- Yard 435 

Description  and  remarks 137, 438 

Type  B— 

d                meter 439 

li^-inches  diameter 440 

2-inche8  diameter 442 

2|-inche8  diameter 445 

3-inches  diameter 451 

44-inche8  diameter 453 

Type  C— 

2^-inobe8  diameter 443 

2^-inche8  diameter,  annealed 444 

3-incbes  diameter 449 

TypeD,  l^-incbes  diameter 441 

Type  H,  2f-incbe8  diameter 446,447 

Tabulation 455 

Wood,  Douglas  fir 379 

Remarks 381 

Modul  i  of  elasticity,  tension,  and  compression 382 

Ratios  of  lateral  contraction  to  longitudinal  extension,  and  lat- 
eral expansion  to  longitudinal  compression 383 

Compression  tests — 

Compression  and  lateral  expansion 412^15 

Parallel  and  perpendicular  to  rings  of  growth 384-390,  393-404 

Obliquely  to  rings  of  growth - 391, 392 

Tension  tests — 

Klongation  and  lateral  contraction 405-411 

Tensile  strength 416 

Wood,  white  oak 417 

Remarks 4 19 

Compression  tests,  moduli  of  elasticity — 

Crosswise  the  grain 427 

Kndwise  the  grain 420-426 

Wrought-iron  bars 344 
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